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THERE ARE TWO KINDS OF MISTAKES stupid errors This may take the form of writing o e proble 
and wholesome misunderstandings. He who errs be- listing a number of possible methods of solving 
suse of a reasonable misunderstanding is usually trying several possibilities, or perhaps just guessing 
excused, but he who makes a stupid mistake is often and then working backwards 
held up to ridicule. Hence the fear of ridicule has A brilliant mathematician was given an apparently 
often served as an unsurmountable barrier to an in- simple but actually extremely dithcult problem to 
dividual’s progress. He refuses to attempt a new solve, a geometric construction. Others had worked 
reation in order to avoid the penalty of possible at it for days and failed. He solved the problem in 
errors. Or facing a vexing problem he labors with a few minutes. When asked how he did it, he smiled 
s mind in confusion, fearing to take a step toward and said. “I drew the final configuration and ther 
the solution of his problem lest he make a mistake worked backwards to see how it might be done by 
That in itself is a mistake. geometrical construction So goes witl 
As Sir Francis Bacon put it, “Citius emergit veritas problems 
errore quam ex confusione’”’. In engineering Eng- Individuals are always inclined to ponder 
lish this simply means that truth emerges more lem without doing anything that might 
quickly out of error than out of confusion. This solution. Perhaps they fail to take tion be 
statement can hardly be open to argument because they consider the first step an insignificantly s 
nothing but confusion ever comes out of a canfused fraction of the total so n. But as ( 
mind pointed out, no matter how long 
Fhe discovery of America by Columbus is hailed ginning is always only one little step 
is the greatest event of the fifteenth century. But as No matter how big and tough the en AV 
1 matter of fact it was all a great mistake because be, get rid of contusion Kiy by taxing one 
Columbus thought it was India. And as Mark Twain step tow ard its solution. Go ahead and do something 
pointed out, the discovery of America was not won even if it turns out to be the wrong thing. Then t 
derful because it would have been a more wonderful again. At the worst, as long as you don't do 
feat had Columbus succeeded in missing it same way twice you will eventually use up all the 
Confusion of mind is a mental state in which the wrong ways of doing s the xt t 4 
f mind cannot operate coherently and cannot discrim- be the right one. The truth w vent 
inate or weigh facts. It is a completely disorderly out of the errors. Veritas Ex I re | 


and common state of mind. It is the kind of thinking 


one often does when trying to go to sleep. 


To bring order out of confusion of thought, it is = 4 
necessary to take a definite step toward the rational 
A ‘ G2. 


ization of the problem and a method for its solution 
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TENSION CONTROL for steel strip coiler has torque belt that 
operates differential controller for measuring power of winder 
Controller adjusts variable speed transmission to reset tension 


Mechanical Systems for 
Controlling 
Speed and Tension 


How to select indicators, controllers and transmissions for regulating 


the flow of continuously moving metallic and nonmetallic materials. 


J. H. GEPFERT these cases, the material wil: become itor signal 

wrinkled, marred, stretched or other- sary, to initiate contro 

wise damaged if precise control is not transmission, wh perate 
THE KEY TO THE SUCCESSFUL OPERA- maintained. Each of the driving the controller to change the speed 


Reeves Pulley Company 


TION of any continuous processing mechanisms must therefore automat- the driving me s 

system that is linked together by the ically compensate for variations that error 

material being processed is positive tend to change the speed and tension Signal indicators for continuous sys 
— synchronization of the individual of the material from a desired value. tems fall into two general classifica 
riving mechanisms. Typical  ex- The automatic control for such a_ tions: Primary indicators that meas 
amples of such a system are steel strip system contains three basic elements: the change in speed or tension of th 


lines, textile equipment, paper ma- The signal device or indicator, which material by direct contact with the 


chines, rubber and plastic processers senses the error to be corrected; the material; and secondary indicators 
and printing presses. In each of controller, which interprets the indi- which measure a change in the mate 
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TABLE I— PRIMARY INDICATORS 


Floating Roll Flying Caliper F 


Contact Rolls 


Compensating Loop 
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H To controller 








Y To controller 


USE: Constant tension winding 
Registry control; Section synchronizing. 


USE: Velocity control, 
Cutter feed control. 


USE: Line tension control; 
Section synchronizing. 


2 eh Geer eee eee 


USE: Thickness contro. ier: Fluid 
Diameter control essurec 


TABLE II — SECONDARY INDICATORS 


Mechanical Power Electric Power 


Follower Roll 


"i /er 





Tensioi 








Motor 































Electric 
instrument 











Geor (o q Oy 
aifferential . 


To controller 
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Windup stand 


sont 


USE : Winding tension, 
Feeder control 


USE: Winding tension 
Feeder control 


USE: Winder control; 
Periphery cutting: 


TABLE III— CONTROLLERS AND ACTUATORS 


On-and-Off Controlier Proportioning Controller 


indicofor indicotor 





° ° Agustable speed 


actuator 








Limit 
switches-~. 


Slow 











Controlled output Reversing 





Controller 









































a4 
input drive-” 





Actuotor 
USE: Delivery rate, Storage capacity, 
Rough section synchronizing 


USE: Winding controls; Section 
synchronizing; Cutter fveds 









tial from some reaction in the system ment or change in position of the in- control system a basic inaccuracy which stop 
that is proportional to the change. dicator element. The primary indi- is the result of measuring an error in afte 

The primary type is inherently more cator, therefore, shows deviation from the material from a reaction that ‘s man 
accurate because of its direct contact an established norm, regardless of the not exactly proportional to the error. of t 
with the material. These indicators factors that have caused the change. The control follows the summation of bott 
take the form of contact rolls, float- Secondary indicators, shown in the errors in the material and the in- and 
ing or compensating rolls, resistance Table II, are used in systems where  dicator itself. requ 
bridges and flying calipers, as illus- the material cannot be in direct con- The controlling devices, which are T 
trated in Table I. In each case, any tact with the indicator or when the operated by the indicators, determine tion 
change in the tension, velocity or pres- space limitations of a particular appli- the degree of speed change required sele 
sure of the material is indicated di- cation make their use undesirable. to correct the error, the rate at which tion 
rectly and immediately by a displace- This type indicator introduces into the the correction must be made, and the acti 
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Fluid Pressure 











sid level control; Constant 
essure control; Filtering rate control. 


Temperature 


Instrument - 





Liquid Level 


@& ~~ 7770 controler 











USE: Pumping rcte control; 
System pressure control. 


Pressure 
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USE: Annealing; Drum dryers; Kiins 


Proportioning-Throttling 


USE: Fluid density; 
Feeding rate; Flow rate. 


Controller 




















stopping point of the control action 
after the error has been corrected. The 
manner in which the corrective action 
of the controller is stopped determines 
both the accuracy of the control system 
and the type of control equipment 
required. 

Three general types of control ac- 
tion are illustrated in Table III. Their 
selection for any individual applica 
tion is based on the degree of control 
action required, the amount of power 
DECEMBER, 
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USE: Constant tension winding, Registry 
control: Exact section synchronizing 


available for initiating 

that is: the torque amplih 
quired, and the space limitat 
the equipment. 

The on-and-off control w 
action is the simplest of the 
types. It functions on the basis 
when the indicator is displaced, 
timer contact energizes the cont: 


the proper direction for correctil 
error. The control action 
until the timer stops the action 


cont 
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nues 


After 


a short interva Nee 

energizes the control system and, it 
the error still exists, control ion 41S 
continued in the same direction. Thus, 
the control process is a step-by-step 


action to make the orrection and to 


stop opera m of the contr 

The proportionate type con- 
roller corrects an error in the system, 
is show the ndicator y con 
tinuous idjusting the actuator to a 


specad that is in exact proportion to 
the dis ment ot the indicator. The 
' 
diagram in Table III shows the pro 
portio ontroller in its simplest 
form as a direct link connection be 
tween indicator and the actuating 
irive. However, the force amplifica 
tio Wee +} ndicator and the 
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Fig. 1—Floating rolls are direct indicators of speed and tension in the paper web. 
Controller-actuators adjust feed and windup rolls to maintain registry during printing. 
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Fig. 2—Dimension control of extruded materials calls for primary indicators like 


the contact rolls shown. 


This condition, in most cases, leads 
to a hunting or cycling control. 

Many continuous processing systems 
can be automatically controlled by 
using a package unit consisting of a 
simple, mechanical, variabie speed 
transmission and an accurate hydraulic 
controller. 

This controller-transmission package 
can be used to change the speed reia- 
tionship at the driving points in the 
continuous system from any indicator 
that signals for correction by a dis- 
placement. It has anti-hunting char- 
acteristics because of the throttling 
action on the control valve, and is 
self-neutralizing because the control 
valve is part of the transmission ad- 
justment system. 

An example of a continuous pro- 
cessing system that requires automatic 
control is the rotary type printing press. 
When making billing forms on such 
a press, the printing plates are rubber 
and the forms.are printed on a con- 
tinuous web of paper. The paper 
varies in texture, moisture content, 
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Their movements actuate conveyor control mechanisms. 


flatness, elasticity and finish. In ad- 
dition, the length of the paper changes 
as the ink is applied. 

In a typical application of this iype, 
the accuracy required for proper regis- 
try of the printing and hole punching 
must be held to a differential of 1/32 
in. in 15 ft of web. For this degree 
of accuracy, a floating or compensating 
roll, as shown in Fig. 1, is used as 
the indicator, because it is the most 
accurate means of indicating changes 
in length of web by displacement. In 
this case, two floating rolls are used 
with two separate controllers and ac- 
tuators, one to control the in-feed 
speed and tension of the paper stock, 
and the second to control the wind-up. 

The in-feed is controlled by main- 
taining the turning speed of a set of 
feeding rolls that pull the paper off 
the stock roll. The second floating 
roll controls the speed of the wind-up 
mandrel. The web of paper is held 
to an exact value of tension between 
the feed rolls and the punching cylin- 
der of the press by the in-feed control, 


and also between the punching cylinde 
and the wind-up roll. Hence, it 
possible to not only control the tensio 
in the web of different grades of paper 
but also to adjust the relative ae 
at these two points, thereby maintair 
ing proper reg'stry. 

The secondary function of maintai 
ing exact control of the tension in th 
paper as it is rewound after printing 
is to condition the paper and to obtai 
a uniformly wound roll so that th 
web is ready for subsequent operations 


Control of dimension or weight by 
tension and velocity regulation can b 
illustrated by applying the same gen 
eral type of controller actuator to the 
take-off conveyors in an extruder lin 
such as those used in rubber and 
plastics processing. The problem is 
twofold: First, to set the speed of the 
take-away conveyor at the extruder to 
match the variation in extrusion rate: 
and, second, to set the speeds of the 
subsequent conveyor sections to match 
the movement of the stock as it cools 
and tends to change dimension. 


One way to handle this problen 
is to use as the indicators the pivoted 
idlers or contact rolls shown in Fig 
2. The rolls contact the extruded 
material between each of the conveyor 
sections and control the speed of the 
driving mechanism of the following 
section. The material forms a slight 
catenary between the stations and the 
change in the catenary length is used 
for indicating errors in driving speeds 

The plasticity of the material pre 
vents the use of a complete control 
loop and hence the contact roll must 
operate with very little resistance or 
force through a small operating angle 
The controller-actuator described in 
the tension problem above is suitable 
for providing the high degree of 
sensitivity required for this operation 
even though the operating force and 
the displacement are of very low order 
The primary indicator is necessary be 
cause of the high degree of accuracy 
required to hold the extruded product 
to a uniform cross-section and to pre- 
vent distortion that is caused by 
irregular or improper speed relation- 
ships between the take-off conveyor 
sections. This automatic system not 
only insures high-quality extrusions, 
but also increases production rates. 

The problem of winding or coiling 
a strip of thin steel that has been 
plated or pre-coated for painting on 
a continuous basis is typical of pro- 
cessing systems in which primary in- 
dicators cannot be used. While it is 
important that no contact be made 
with the prepared surface of the steel, 
it is also desirable to rewind the strip 
after preparation in a coil that is 
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sound and slip-free. An automatic, 
constant-tension winding control and 
a secondary type indicator are therefore 
used to initiate the control action. 

The control system shown in Fig. 3 
is used to wind coils from 16 in. core 
diameter to 48 in. maximum diameter. 
‘The power to wind the coil is used as 
the controlling medium because, by 
maintaining constant winding power 
as the coil builds up, a constant value 
of strip tension can be held within 
the limits required. Actually, this 
method is inaccurate to the extent that 
the losses in the driving equipment, 
which are a factor in the power being 
measured, are not constant and hence 
the strip tension changes slightly. This 
same som enters into any control 
system that uses winding power as an 
index of control. 

A torque measuring belt that oper- 
ates a differential controller is used 
to measure the power of the winder. 
Then, in turn, the controller adjusts 
the variable speed transmission. The 
change in speed between the source 
of power and the transmission is 
measured by the three-shaft gear dif- 
ferential which is driven in tandem 
with the control belt. Any change in 
load across the control belt produces 
a change in speed between the driving 
and driven ends of the belt. The 
differential acts as the controller, since 
any change in speed between the two 
outside shafts of the differential re- 
sults in a rotation or displacement of 
the center or control shaft. By con- 
necting the control shaft of the dif- 
ferential directly to a screw-controlled 
variable speed transmission, a means is 
provided for adjusting the transmis- 
sion to correct any change in speed 
and power as delivered by the belt 

This system is made completely 
automatic by establishing a neutralizing 
speed between the two input shafts of 
the differential (within the creep value 
of the belt). When there is no ten- 
sion in the strip, for example when it 
is cut, the input speed to the actuator 
side of the differential is higher on the 
driven side than it is on the driving 
side of the differential. This un- 
balance reverses the rotation of the 
control shaft of the differential, which 
in turn resets the transmission to the 
high speed required for starting the 
next coil on the rewinding mandrel. 


In operation, any element in the 
system that tends to change strip ten- 
sion causes a change in winding power, 
which, in turn, is immediately com- 
pensated for by the rotation or ten- 
dency to rotate of the controlling shaft 
in the differential. Hence, the wind- 
ing mandrel speed is continuously and 
automatically corrected to maintain 
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Fig. 3—Differential controller has third shaft that signals remote actuator when 
tension in sheet material changes. Coiler power is used as secondary control index 








Fig. 4—Movement of wire through annealing furnace is regulated at constant velocity 
by continuously retarding the speed of the windup reels to allow for wire build-up. 


constant tension in the strip. 

When the correct speed relationships 
are established in the controller, the 
system operates automatically for all 
conditions of operation. In addition, 
tension in the strip can be adjusted 
to any value by moving the tension 
idler on the control belt to increase 
or decrease the load capacity of the 
belt to match a desired strip tension 

There are many continuous process- 
ing systems that require constant ve- 
locity of the material during process 
ing, yet do not require accurate control 
of the tension in the material. An 
example of this type is the annealing 
of wire that is pulled off stock reels 
through an annealing furnace and 
then rewound on a wind-up block. 

The problem is to pass the wire 
through the furnace at a constant rate, 
so that the annealing time is main- 
tained at a fixed value. Since the wire 
is pulled through the furnace by the 
wind-up blocks shown in Fig. 4, its 
rate of movement tarough the furnace 
would increase as the wire builds up 
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on the reels 

to slow down the 
A solution to this problem is to use 

a constant velocity type 

the wire as a direct 

an indicator that 


control with 
dication to 
speed of 
adjusting 
wind-up reel In 
this case, the can be contacted 
directly and a primary type indicator 
in the form of a contact roll can be 
used to register any change in speed 
The contact roll drives one input 
shaft of the differential controller 
The second input shaft is connected 
to the driving shaft of the variable 
speed transmission to provide a refer 
ence speed The third or control 
shaft will then rotate when any differ- 
ence in speed exists between the two 
input shafts. Thus, if the control 
shaft is connected to a screw-regulated 
actuator, an adjustment is obtained for 
slowing down the wind-up blocks as 
the coils build up and the wire pro- 
gresses through the furnace at a con- 
stant speed. 


nm 
lil 


takes the 
initiate a control action for 
the speed of the 


wire 
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plane propellers; shafts for the three agitators have different critical frequencies which are determined by length of overhan; 
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EXAMPLES of products incorporating overhung shafts. Coaxial shafts in center illustration support two huge air 


Critical Speeds of 
Overhung Shafts 


H. C. HESSE 


Valparaiso University 


CALCULATIONS IN THE DESIGN ot 
overhung shafts are often complicated 
by one or more loads concentrated at 
points remote from the outboard sup- 
port. For given conditions of loading 
and support, the critical frequency of 
a rotating shaft is essentially the same 
as the natural frequency of a beam 
undergoing tranverse vibrations. Ex- 
periments have shown that a shaft 
carrying a concentrated load such as 
an impeller completely immersed in a 
liquid will not develop undesirable 
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vibrations. But if there is no effective 
damping medium, as is the case when 
the shaft and impeller rotate in air, 
the critical freqency becomes of prim- 
ary importance and must be carefully 
evaluated. Assuming the critical fre 
queacy is essentially the same whether 
the shaft is horizontal, vertical or in- 
clined, the following method of calcu- 
lating critical speeds will be devoted 
to vertical shafts of the general type 
shown in Fig. 1. 

The relationship between the de- 
flection and spring constant of a shaft 
makes it possible to determine critical 
speed from the static deflection for 
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weight loads equal to those of the 
rotating masses. The general equation 
for frequency is 
__ © 
N = -, \ 1) 
7 ¥ 
where N is the frequency in cycles pet 
minute or rpm, g is the gravitational 
constant, and y is the static deflection 
of the shaft in inches. Combining the 
constants, this equation takes the fol- 
lowing form: 
| 1 


N = 187.7 \ ; (2 


For a weightless cantilever loaded 
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its extremity, Eq (2) becomes 


~ 


one Fe , 
ee re ; 
which L equals length of shaft, in 
equals load, Ib; 7 equals moment 
inertia, in.*; and E equals modulus 
elasticity, psi With two or more 
yncentrated loads W’,, Ws... . having 
leflections 7,, Ye... . at and under 
vese loads, the frequency equation for 
weightless cantilever is 


' _. Want We - 
Viy2tT: WwW av3 


For a beam of uniform 
where the weight is a factor or where 
a heavy uniformly distributed load is 
placed along the shaft, a very close 
approximation to the critical frequency 
an be established by using a series of 
erms as in Eq (4). This process 1s 
time-consuming, however, and the 
critical frequency is more easily estab- 
lished by using 


weight, 


where 7 is the deflection brought about 
by tive uniform load alone. For a 
cantilever of uniform section with a 


total uniform load w, Eq (5) be 


— y zy. i. 


If the critical frequencies of a shaft 
inder two or more systems of loading 
are known, the frequency of the shaft 
subjected to combinations of these 
systems of loads can be ubtained from 
the well-known empirical formula of 
Dunkerley 


In shaft applications similar to those 
of Fig. 1, where the overhung length 
is appreciable, the uniform weight of 
the shaft is an important factor. The 
ritical frequency of such a shaft with 
a single load can be found by deter- 
mining the individual frequencies o 
the load weight and shaft weight from 
Eqs (3) and (6), and then combining 
these in Eq (7). If the shaft carries 
two or more concentrated the 
following modification of Eq (7) can 


} 
ve used 


loads 


Vv. = NiN2Ns3..Nn a 

437 - = = = 

) T . NiN, N,)* , 
isNs..Ne)? + .... 5 

Eqs (3), (6) and (7) can then be 

combined into the expression 





ns shetacenall 3 El 

wel UE WF 236% 
(This equation can also be obtained 
by making use of the Rayleigh approx- 
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imation of the energy determination 
method.) In Eq (9), W” is the con- 
centrated load at the end of the shaft, 
L is the overhang or extension and x 
is the total weight of this extension 
For cold-rolled steel shafts weighing 
0.284 Ib per cubic inch, and having a 
modulus of elasticity E of 


9 OOO.000 
psi and diameter d, Eq (9) | 


ecomes 


1.681 2 X 108 


N= ——— 10 
} oi 
Lyi + - 


L# 

The foregoing expressions treat the 
shaft as though it were a rigidly sup- 
ported or built-in cantilever. If 
shaft is supported in three bearings, or 
by two bearings and a stuffing box 
with a suitable lantern ring (essentially 
a sleeve bearing), these equations can 
be used because the bearings and the 
supporting structure usually introduce 
sufficient damping to obviate the long 
and complex calculations required for 
three-bearing deflection data. For 
shafting similar to that shown in Fig 
1 and particularly when the bearing 
span is of some magnitude in com- 
parison to the shaft extension, as in 
Fig. 2, a bearing span factor S should 
be introduced to take into account the 
idditional deflection and 
decrease in the critical frequency 

The deflection of a built-in cant 

ver with a single 


consequent 
1 
load 15S 
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Fig. 1—Typical overhung shaft with sin- 
gle load at end. Calculation of critical 
frequency becomes complicated if one or 
more additional loads are concentrated at 
intermediate points along the shaft. 
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where B iS 


a 


nport 


Cu 


and the detlection at the overhung end 


overhanging 


n hes be 


tween the supports or the span, L is 


pan, 
the overhanging length and (L-+-B) is 
the total length ot the beam The 
ratio between these defile s is there 
lore 
L F 
L+B 
Since the critical frequency of a can 
lever shaft, as indicated by Eqs (2) 
(34) and [o>. & proporiiol al to the 
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square root of the reciprocal of the 
leflection, the frequency ot shaf 
: i 
supported by two bearings ts 
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(3), (4) and (6). A simple method 


is to convert the weights of any loads 
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the shaft to 
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in equivalent weight W’, at the end 
ising the expression 


where W,, i ‘se OMe ae separate 
loads at distances L,, Lo, ._L, from 
the first point of support or lower 
bearing, and L is the distance from 
the point of support to the end of the 
shaft. The quantity W’, is then added 
to the load W’ in Eqs (9) and (10) 

When the critical frequency of a 
shaft of a given diameter is desired, 
the critical speed can be obtained from 
Eq (10) for cold-rolled steel. For 
shafts of other materials, the critical 
speed can be obtained by multiplying 
the value from Eq (10) by a modulus 
factor M. This value is based on the 
square root of the ratio between the 
product of the specific gravity and 
modulus of elasticity of the material 
considered, and the product of the 
specific gravity and modulus of cold- 
rolled steel. Values of M for some of 
the more common shaft materials are 
given in Table I. When the shaft and 
concentrated load are covered or coated 





Table I—Constants for Shaft 
Materials 


Wt per | Modulus 
Material 1E/10°} cuin. | Factor, 
| 


M 


Cold-rolled Steel) 29.0 0.284 1.000 


Stainless Steel 28.6 0.286 0 990 
Nickel 30.0 | 0.320 | 0.940 
Monel 26.0 0.318 0 895 
Phos. Bronze 16.0 0.314 0.707 
Aluminum 10.0 0.098 1.002 





with lead or hard rubber, it is neces- 
sary to compute the weight of the 
shaft covering and treat it as part of 
the uniform load w in Eq (9). 

In many instances, the load weight, 
the overhung length and the speed are 


| 
sAort 
a ‘ 
extension 


known and the minimum shaft diame 
ter for safe operating characteristics 
must be determined. Eq (9) or (10) 
may require several successive trial 
substitutions. Fig. 3 shows a series of 
curves for standard steel shaft diame 
ters from which a diameter can be 
selected relatively quickly. The hori- 
zontal scale gives values for the 
product of the overhung weight and 
the cube of the overhung length, 
while the vertical scale gives the criti- 
cal frequency (speed) in rpm. In 
applying the chart, it is advisable to 
use Only the overhung weight of the 
load, and then go to the next larger 
size shaft and recompute, including the 
proper proportion of shaft weight in 
the L°W factor. It is recommended 
that actual calculations from Eq (9) 
vt (10) be made as a final check in 
important designs, because the scale 
of the chart is small. 


Sample Calculations 


The following examples illustrate 
the application of these data: 


EXAMPLE 1. A 2-in. diameter cold 
rolled steel shaft, similar to that in 
Fig. 1, carries an impeller weighing 
50 Ib at its lower end. The overhung 
length of the shaft is 100 in. taken 
from the midpoint of the reducer 
bearing to the midplane of the impel- 
ler. If the bearing span is 20 in., what 
is the critical speed of the shaft? 


SOLUTION: The bearing span factor 
§, from Eq (15), ts 
100 ; 
S= = () 913 
100 + 20 
The critical frequency from Eq (10) 
and the above is 


1.681 (2) 10° 0.913 _ 


167 rpm 
19 (50 


oni + 100 (22 


As a check on this result, the combined 
critical frequency is found by deter- 


> Bearing spon al 
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Boll bearings 


Fig. 2—A_ bearing span factor should be used in calculating the critical frequency of 
a shaft when the distance between bearings is relatively long in comparison to the 
shaft extension. This condition reduces the critical frequency. 
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mining the frequencies peculiar to t 
impeller and shaft weights alone, ar 
then summing these by using Dunke 
ley’s formula. From Eq (17) 


100°) (100 + 20 


sig \; 20) (100°) + ; 


= () 95 


100 2 


From Table II, the weight of a 2-it 
diameter shaft is 0.89 Ib per inch of 
length; the total weight w of the shaft 





Table II—Shaft Data 


| ! 


Diameter | Wr per in Moment 
in of length Ib | inertia, / 
34 0.125 0.016 
1 0.220 0.049 
14 0.350 0.120 
116 0 50 0.249 
1%4 0.680 0.460 
2 0.890 0.785 
24% 1.130 1.258 
214 1.390 1.918 
234 1.680 2.807 
3 2.000 3.976 
314 2.720 7 366 
4 3.560 12.566 





is therefore 89 lb. The moment of 
inertia 7 of a circular section is 0.49d' 
or 0.785. From Eq (6), 


. 


8 (29 10 O TRS 


= 317 rpm 


and from Eq (3) 


= 200 rpm 
Using these two values of N in Eq (7) 

‘ 200 (317 
N, = = = = 169 rpm 

Vv 200 + 317? 

The difference of 2 rpm in these re- 
sults, as compared to those of the 
preceding solution, is traceable to the 
use of the simplified bearing span 
factor in the first solution. 


EXAMPLE 2. It is desired to find the 
critical frequency of the shaft in the 
preceding example, if the shaft and 
impeller are covered with lead. The 
additional weight of the impeller is 
30 lb and the lead coating on the shaft 


is 4 in. thick. 


SOLUTION: Lead weighs 0.41 Ib per 
cu in. so that the weight of the lead 
covering on the shaft is 0.7854(2.5*— 
2?) (0.41) or 0.73 lb per inch of 
length. The total weight of the shaft 
is therefore (0.89 +- 0.73) 100 or 162 
Ib. Similarly, the total weight of the 
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FIG.3 


Critical Speed (N), rpm 


Criticol Speeds of 





30 Overhung Steel Shofts 


20 Sample point #s for: 
> w = 3.74 (10") 


_ N= 322 


10 henna 


lead-covered impeller is (50 + 30) 
or 80 lb. The critical speed, from Eq 
(9) 1s 

2. 3 (29) (10%) (0.785 
" Y 100° (80 + 0.236 (162)) 


0.913) = 129 rpm 


N = 187 


A comparison of this figure with the 
solution to Example 1, in which the 
same shaft size and overhang were 
used, is indicative of the pronounced 
effect of additional weight without 
compensating stiffness. 


EXAMPLE 3: An agitator design, simi- 
lar to that of Fig. 1, has two impellers. 
One weighing 60 lb is located at the 
end of the shaft 80 in. below the 
lower bearing, the other weighing 40 
lb is 55 in. below the same bearing. 
The distance between bearings is 18 
in. The speed of the impellers is to 
be approximately 200 rpm, the critical 
frequency of the shaft to be at least 
30 percent greater than the operating 
speed and the shaft and impellers to 
be made of Monel. The problem is 
to determine the diameter of the shaft. 


SOLUTION: In selecting the size of 


a steel shaft from Fig. 3, it should be 
remembered that the diameter choice 
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must be based upon a critical frequency 
30 percent higher than the operating 
frequency and that the effect of the 
bearing span deflection is not included 
The critical frequency required for a 
steel shaft is therefore 200 (1.30) or 
260 rpm. The frequency for a com 
parable Monel shaft is equal to the 
quotient of the steel shaft frequency 
and the modulus factor, from Table 1, 
or 260/0.895 or 291. Allowing for 
the bearing span factor S, which is 
equal to the square root of the ex- 
pression 80/(80 +- 18) or 0.904, the 
frequency becomes 291/0.904 or 322 
rpm. The equivalent weight of 
upper impeller, from Eq (18), is 
therefore 
W, = —.— = 13 lb 

The total weight to be considered at 
the extremity of the shaft is thus 
(60 +- 13) or 73 lb. The value of the 
L°W’ factor, considering only the im- 
peller weights as a preliminary trial, is 
80°(73) or 3.74(10"). From Fig. 3, 
as illustrated by the broken lines, the 
shaft diameter for this value of L*W” 
and for a rated frequency of 322 rpm 
is slightly greater than 2} in. Since the 
L'W’ value on which this diameter is 
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ised does not in veig 
he sl tne ext larg s i 
should es selected and cne ked Lhe 
nit weight of a 2} ameter shat 
s 1.39 Ib. per c 1. The to 
weight increment to be considered is 
therefore 1.39 (80) (0.236) or 26.2 
lb. The L°W” value thus becomes 80 
(73 26.2) or 5.08( 107). (It should 
be noted that the weight of a steel 
shaft is being considered, not that of 
a Monel shaft: the effect of the added 


1 1 


weight of the latter material is ac- 
counted for by the 
factor in the re-evaluation of the re 
quired critical frequency). Reference 


to Fig. 3 for a rated frequency of 322 
4 


— f the moaduly 
use OF the modulus 


rpm shows that a 24 in. diameter shaft 
has excess capacity as far as critical 
speed is concerned 

The actual critical trequency of a 
24 in. diameter shaft from Eq (9) is 


This figure of 286 rpm is more than 
40 percent greater than the approxi- 
mate operating speed of 200 rpm, so 
that the original 30 percent factor of 


safety is more than satisfied 
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STREAMLINED DESIGN gives eye appeal. Protectiv: and plate cams. Vacuum 1s to transfer thin wrapper 
isings conceal 4} hp motor which drives rollers and ma eaves are also driven by the motor. Filler tobacco 1s fed 
pulates mechanical carrying hands through gear trains in at the right; finished cigars are ins { foregro 


t 


Interchangeable Parts 


Key to Cigar Maker 


Over 700 cigar shapes are made to suit every whim of the 
smoking public. This wide range of production is a tall order 
for one automatic machine. Interchangeable parts was Amer- 
ican Machine and Foundry’s answer in their new cigar maker 
with maximum production of 13 cigars per minute for any 
size or shape. Rollers, cams, levers and cutters are changed to 
suit production. The Bunch End, where filler tobacco is mixed 
and gets its inside wrapper, can be unbolted and replaced when 
production converts from long to short fillers. V-belts trans- 
mit power between sections to operate main drive shafts. Three 
operators feed in filler and wrapper leaves. A fourth girl in- 
spects finished cigars and corrects small defects in end shape. 
Pho. -electric beams cut power when operators’ hands come 
too close to moving parts. After feeding, the entire operation 
is automatic unui cigars roll out on the inspection table. 


94 





LONG FILLER is laid in slots and carried into 


the bunching head by belt underneath. Adjust- 
able dividing arm varies ble id. Regulating device 
automatically refuses oversupply. 
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BUNCH END at right handles long fillers. A similar rolled up in inner wrapp 


: 
component, with a feeder hopper instead of slots, is bolted at left to receive outer wrap} 
to the Rolling End to handle short fillers. The filler is Drive shaft underneat R g End is \ 








tO SUCTION ARM transfer wrapper from cutting patterns SPRING LOADED ROLLER CRADLE receives cigar and 


t- to belt. Filler is rolled in wrapper as in a home cigarette he outer wrapper ts ] 
ce roller. Claw brushes cigar against glue-carrying chains and rotates. Ends are kr e. ( ga 
drops it in square trough where knife arms trim the end rved slide for fir ¢ 
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PRODUCT DESIGNS 





AFTER CLIPPING, cigar is lifted 
into spring loaded roller cradle which 
opens to receive it. Transfer claw 
opens and pulls clear, leaving cradle 
free to close Rollers rotate cigar, 
sealing outside wrapper leaf off the 
bottom of suction transfer arm and 
smoothing it on cigar where it is held 
by glue. Rollers and knurler operate 
off Roll End drive shaft underneath. 
The suction arm is positioned by a 
large cam on the same shaft which 
synchronizes its motion with cradle 
roller rotation. Rapper leaves are cut 
to shape to fit each cigar model by 
patterns on a turntable. Operator 
spreads leaf over knife-edge outlined 
pattern; the turn table then rotates 
the pattern 180 deg toward the ma- 
chine. Slightly tilted rollers run over 
the leaf, cutting the edges. As the 
rollers swing clear, the center of the 
pattern is cammed out to protrude 
above the turntable and carry the 
shaped wrapper leaf up to the under 
face of the suction arm where it is 
picked up by air pressure and swung 
over to the cigar rotating in the roller 
cradle. A photoelectric beam stands 
guard across the turntable; if any part 
of the operator's body approaches the 
moving machinery, power is auto- 
matically shut off. Barrel and plate 
cams are used extensively throughout 
the mechanism to transmit eccentric 
motions and ensure sychronization of 
movements. In changing cigar models, 
the internal mechanisms are _ not 
touched ; new cutting patterns, knurlers 
and filler feeders are substituted. Bot- 
tom of preceding page shows the two 
wrapper turntables in action at both 
the roll and bunch ends of the machine. 
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V-BELT SHEAVE on Roll End is 
driven from motor attached to Bunch 
End. Power is transmitted through a 
magnetic clutch to a worm geal which 
drives the Roll End main power shaft 
Eddy clutch was designed by American 
Machine an Foundry engineers and 
is built in the company’s shops. Be- 
tween the clutch and the worm gear a 
bevel gear is keyed to the shaft in 
position to mesh with another bevel 
gear on a hand crank shaft at 45 deg 
to the drive shaft. The hand crank 
shaft is spring loaded out of mesh so 
that an inward pressure on the crank 
isgmecessary to engage the gears and 
permit small movements of the mech- 
anisms to be made for adjustments 
and repairs. Single row ball bearing 
takes radial loads while double row 
bearing takes combination radial and 
thrust loads. The entire machine 
weighs 3,615 lbs., set up for produc 
tion on floor of cigar factory 
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PRODUCT BESIGNS 


































































































































; TRANSFER CLAWS are operated 
from drive shaft below by a rack and 
pinion mechanism. The rack is ac- 
tuated by the shaft at the bottom of 
the machine and transmits straight line 

: motion to the transfer arm head, en- 
gaging the pinion which turns a shaft 
in the head. Attached to this shaft 
is the transfer arm. At the end of 
the arm, the claw is fixed on another 

ee eo shaft which is free to rotate in bush 
: ings in the arm casting. This shaft is 
; connected by roller chain to a station 
ary sprocket at the pivot of the arm, 
i and as the arm turns, the claw is 
i! rotated by the relative motion of the 
- moving sprocket around the stationary 
c i sprocket. This holds the claw in a 
i. nan f vertical position throughout the arm 
A @ Ge ae movement and the cigar remains below 
\. ' YS ee BEES “ ) the claw shaft. A spring in the roller 
SS —— PATS S323 chain takes up for weat and maintains 
: 8 constant tension. The transfer arm, 
r 3 its shaft and the motivating rack are 
+ S shown in color; the stationary head, 
: i! : S the claw, its shaft and the roller chain 
> 3 sprockets are drawn in black The 
) ty claw jaws are opened and closed by 
| i! the two levers shown. One is cammed 
+ up by a button on the transter arm 
7 casing and operates from the relative 
‘| motion of the claw shaft and the arm 
iH with no outside stops The upper 
+ lever is tripped by an adjustable stop 
it on the machine casing and opens the 
i! jaws when the arm has swung down 
i! a to a position to deposit the cigar in 
14 - _- - the roller cradle. Opening and closing 
al u of the jaws can be adjusted to close 
HA imits and the position of the transfer 
> ts pivot shaft can also be 
“ correct slight misalignments 
Is 
ch . . = » e ° e 
a ( : a VACUUM TRANSFER ARM for outside wrapper holds 
ch : i a } leaf as it rolls on to cigar. When half of leaf has been 
ft. : ee” A 3S : pealed off, the inrush of air closes swing valve, restoring 
an ; full suction on the remaining part of the leaf. This prevents 
ad the wrapper leaf from falling off prematurely and maintains 
e- H tension in winding. The cradle rollers (below) are spring 
a ‘ loaded inward as well as with respect to each other. This 
in gives a firm grip on cigar and helps round out irregularities 
el : All spring tensions can be adjusted to suit conditions 
eg ; 
ak 
so 
ak 
id 
h- 
ts 
1g 
yw : 
id re 
- Sectional View Carrier 
AC Operating Arms Upper and Lower 
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PRODUCT DESIGNS 


Lightweight 


Yoke Results 
From Redesign 


The load elements in a tramrail installation 
consist of the user’s maximum load, the 
grab weight, hoist weight, and _ the 
trolley weight. Any reduction in the weight 
of the trolley means that a larger payload 
can be handled. The Ohio Tramrail, made 
by the Forker Corp. of Cleveland, Ohio, 
was designed to cut this excess weight with- 
out resultant losses in strength. The com- 
pany reports that the weight saving, plus a 
lower draw bar pull through reduction of 
friction, has resuited in a 5 to 15 percent 
increase in payload. The trolley yoke is a 
typical part of the newly designed trolley. 
An analysis of live load conditions showed 
five common stresses which are normally 
encountered. A modified tube voke has 
strength in strategic locations and weighs 
50 percent less than previous yokes. 





Adjustable 
Oscillator 


Used to induce controlled vibrations in 
structures and assemblies, the Lazan oscil- 
lator employs a unique system of eccentric- 
ally supported weights to allow the machine 
to be controlled either while stationary or 
while running. The eccentrics are so lo- 
cated and so rotated that all forces add in 
one direction, and mutually cancel each 
other in all other directions. The device is 
powered by a constant speed } hp motor or 
a 1 hp variable speed motor drive of the 
Thyratron type. The oscillator is made by 
the Baldwin Locomotive Works. 
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HOUSING is a split magnesium cating. The control knob regulates 
the relative position of eccentric weights, to control vibrating force. 
Force output is also a function of the rotating speed, which can be 
read directly from counter on the front next to the control knob. 
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UNDER LIVE LOAD CONDI 
TIONS there are five common points 
of stress concentration in this trolley 
yoke. They are: (1) simple beam 
stresses concentrated at the kingpin 
bushing and caused by one-half the 
weight of the trolley load bar; (2 
cantilever load stresses caused by th 
wheel flange resisting the side thrust 
of centrifugal forces as the trolley 
travels around a curve; (3) load sup 
port stresses transmitted down th 
yoke arms, but concentrated on the 
inside of the yoke due to the hook 
design influence; (4) torsional stresses 
developed at the bottom of the yok« 
and caused by the impact of a single 
wheel striking the safety guard; and 


) 


. 
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(5) occasional cantilever stresses 
caused by side pulling with the hoist 
when the load is not under the truck 
The problem is complicated by th 
fact that these stress conditions ca 
develop singly or in any combinatio: 
repeatedly in the course of norma 
operation Maximum stresses o 
on the tension side of yoke. This w 
overcome by use of a modified 
cross-section similar to a hook desigt 
The | 

on the tension side. Weight 
= +h, 


OY tne Us 


sulk of the metal was concent 


tion was achieved 
steel stampings welded back-t 
The king pin bushing on whit 
loadbar ri 


tinuous welds extend two 
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Gears maintain 
sleeve angles 











P Muttiple key adjusts 
sleeve angles P 


SPUR GEARS on the left drive the two shafts in opposite MIDDLE ECCENTRICS 
directions. Gear set on the right maintains relative angular multiple key, which rotat« 
position location of sleeves, which control center eccentric to each other, thus va 
weights. One side of casing is removed to give inside view. end eccentrics to 
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Tube Reducing Machine Has Novel 


Die Arrangement 


The recently redesigned Rockrite tube reducing ma- 
chine employs a unique rocking-die principle to pro- 
duce accurately sized tubing from less accurate hot- 
formed tube. These dies rock back and forth to 
knead the work over a specially formed mandrel. 
This kneading cold-works the metal in compression, 


DIES REQUIRE a special machine for grinding and 
shaping. The grooves are first turned out roughly, as in 
a lathe, then after hardening are ground to final size by 
the internal grinding unit mounted on the slide. The 
machine is fully adjustable for different sizes of dies. 


100 


and brings it down to a smaller diameter tube with 
much greater length. The tube to be reduced is 
turned, at intervals, to allow all sides of the metal 
to be cold-worked and produce a tibe of uniform 
concentricity. These Rockrite tube reducing machines 
made by Tube Reducing Corp., Wallington, N. J. 


AFTER DIES have been turned and ground, a test specimen 
of lead tubing is reduced to check the accuracy of the new 
dies. The soft lead will show up all defects in the newly 
ground dies and they can be reground to correct any dimen- 
sional errors before being installed in the machine. 
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ELECTRIC MOTOR under the floor drives an eccentric tube occurs at the end of the backward motion o 
wheel to actuate large linkage at left, which rocks the saddle. Work is then done on the tube when the 
entire saddle. The saddle is mounted on live axles with is pushed forward, the bottom roll meshing into 
rollers which run on hardened and ground steel track. racks by means of gears. The die rotates in the 
Roller teeth run in a rack. The feeding of the ingoing direction to the saddle, reducing tube in tapered 


i 


REDUCED TUBES show a fine surface finish. The inside Ol 


} 


TSIDE DIAMETER REDUCTION a 
ape can be varied with special mandrel shapes to produce depend on the material used. The quai 
pecial bores. Bi-metal tubing can be produced by inserting of the ingoing .abe, the condi 

small tube in a larger one, and then reducing them | det 
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PRODUCT DESIGNS 


Control 


System Speeds 
Unloading 


Automatic removal of empty cans 
from single-depth cases reaches 
speeds beyond 600 cans per minute 
with a new can uncaser made by the 
Bruce Engineering Corp., in San 
Francisco. One of the most impor- 
tant features of the new machine 
is the care with which it has been 
designed to prevent operating fail- 
ure or jamming. Automatic inter- 
locks and switches stop the machine 
as soon as trouble develops. If one 
of the cardboard case flaps does not 
open correctly, for example, the ma- 
chine comes to an abrupt stop, and 
then restarts automatically as svon 
as the difficulty has been corrected. 


Mov Ing bel? conveyor 


End flap opener 
“ fingers 


org 
ae ee 
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THE FEW MANUAL CONTROLS needed to operate the machine are FUL! 
grouped on one side. The uncasing operation performed by this machine had a cor 
previously bten a hand operation. In addition to the economies of automatic exert 
Operation, the machine turns out a continuous flow at controlled speed. A pl 





AFTER ALL FLAPS have been opened and folded out, 
the carton passes under an electromagnet, which attracts the 
metal cans and holds them in position on the conveyor belt. 
The case drops free and falls to another conveyor belt, 
which carries it out of the machine. The cans continue to 
move ahead, held to the overhead belt by the magnet, until 
a second belt picks them up from below. The electromagnet 
operates without interruption, with the cans being dis- 








CLOSEUP SHOWS how end flaps are raised. One narrow engaged by moving out of the magnetic field. Speeds are up FIN 


finger moves down and raises each flap. Two smaller fingers to 27 cases, or 648 cans per minute. Cases and cans trav«! atone 
move forward in the same manner, but at a rate exceeding _in a straight line throughout the cycle with no sharp turns chin 
the flight bar. Flaps are held down until they pass belt. in material flow to limit speed or generate shocks. poss 


102 





Propuct Encineerinc — December, 195) —_ 





FULL CASES OF EMPTY CANS are fed into machine by 
a conveyor. A single rubber roller on each side of the case 
exerts a light pressure to 7 out’’ the large side flaps. 
A plow then opens and folds flaps. Fingers raise end flaps. 


FINAL PHASE of the cycle ends with case and cans sep- 
arated, ready to be filled, sealed and recased by other ma- 
chines. To prevent the machine from coasting ahead and 
possibly jamming, the motor has a zero speed switch. 
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PRODUCT DESIGNS 








Stamped Parts 
For Axial Blower 


WHEN AUTOMOBILE MANUFACTURERS 
went from the old style heating units to “fresh air 
ventilation” is was found that the previously used 
squirrel cage blowers had certain disadvantages. 
They offer too much resistance to air flow when 
they are not turning, and are also subject to a 
supercharging action when the car is driven at high 
speeds. This supercharging action increases the 
current consumption of the motor. In view of these 
points, Hayes Industries, Inc., of Jackson, Mich., 
redesigned their automotive heating and ventila- 
tion system around an axial flow blower. The axial 
flow fan had less internal restriction, but blowers 
of this type are usually made of expensive castings 
with air foil blades, so the company developed a 
less expensive stamped design. The blades are at- 
tached by bent tabs, a construction often used with 
toys. The tabs are turned in a punch press, and 
require no welding. Stampings are used through- 
out, and are formed on presses with roll feeds. 





















Factors Influencin 1g Design of 


Natural and Synthetic 
Rubber Parts 


BASIC ELASTOMERS 


Natural rubber —a high polymer of isoprene coagulated from 
the latex of the Hevea tree. Natural rubber is not oil resistant, but 
it is the best of this group fer elements requiring a minimum of 
energy absorption and long flexing life. 


Neoprene — a series of rubber-like synthetic polymers made by 
polymerizing chloroprene. Neoprene compounds have the desir- 
able characteristic of petroleum-base oil resistance, plus excellent 
resistance to acids, weathering, ozone, and flame. 


Butadiene-styrene — a copolymer of butadiene and styrene, which 
can be made with varying ratios of each. One specific ratio is 
identified as Buna S or GR-S (general purpose synthetic rubber). 
Butadiene-styrene copolymers, like natural rubber, are non-oil- 
resistant synthetics. Compounds of this elastomer are used in 
such applications as tires, weather seals, non-oil-resisting gaskets, 
radiator hose, bumpers, mats, engine and motor mountings. 


Butadiene-acrylonitrile — a copolymer of butadiene and acryloni- 
trile, which can be made with varying ratios of each. One specific 
ratio is identified as Buna N. The butadiene-acrylonitrile copol- 
ymers have excellent resistance to petroleum-base oils and many 
organic fluids. These compounds are widely used for oil and gaso- 
line hose, tank linings, packings, oil and grease seals and gaskets. 


Butyl — a copolymer of isobutylene and small amounts of un- 
saturated hydrocarbons such as isoprene. Butyl is essentially a 
non-oil-resistant elastomer; however, it does resist some vege- 
table oils. It is outstanding for its low rate of gaseous diffusion 
and is extensively used for automobile-tire inner tubes. 


THE EFFECT OF high and low tem- NEERING.) At temperatures of OF 


peratures on the stiffmess or modulus and lower, some of the elastomers 


of natural and synthetic rubbers can- 
not be minimized. (See article “Engi- 
neering Design with Natural and 
Synthetic Rubbers,” by E. F. Riesing, 
p 106, November Propuctr ENGI- 


® Now Manager, Sales Engineering, Industrial 
Division, National Motor Bearing Co., Inc. 


10+ 


rapidly begin to lose their elasticity, 
some actually crystallize, and others 
harden to a point where the material 
is not serviceable. At temperatures of 
158F and above, aging effects take 
place more rapidly, and at 212 F and 
above materially shorten the service 
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Second and concluding 
article in a series covering 
15 most important types 
of elastic polymers. Temp- 
erature and hysteresis 
effects in all of these 

types are presented in great 
detail, as well as methods 
of calculating design of 
special shapes for a wide 
variety of stress types. 


ELLWOOD F. RIESING 


Manager, Automotive Engineering and Sales* 
Firestone Industrial Products Division 
Firestone Tire and Rubber Company 


life. Both the tension modulus and 
the Young’s modulus values illustrate 
this temperature influence. Table II 
shows the change of ultimate tensile 
strength and the change in elongation 
at rupture for temperatures of 70, 158 
and 212 F for the 15 compounds of 
the basic elastomers (see Box). The 
stiffening effect of low temperatures 
on the Young’s modulus of elasticity 
is shown in Fig. 1. Young’s modulus 
is calculated from the beam formula: 
E = WI*/4bdb 
where E==Young’s modulus, psi, 
W == load producing a deflection, |b; 
d == deflection produced by load W, 
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-~76F -S&F -40F -22F -4F +I4F +32F 
-60C -SOC -40C -3S0C -20C-106 OC 
Temperature 


-76F -SOF -40F -22F -4F +i4F +32F 
-60C -50C -40C -30C -20C -t0C =O 
Temperature 


-76F -SBF -4OF -22F -4F +I4F +32F 
-60C -5OC -40C -30C -20C-10C Oc 
Temperoture 


Table I — Effect of Temperature Change on 
Tensile Properties at Rupture 


Fig. 1 — Stiffening the effect of low temperature on 
the modulus of elasticity of (A) 40 durometer, (B) 
50 durometer, and (C) 60 durometer rubber stocks. 
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Fig. 2 — The change in impact resilience 
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caused by elevation in temperature from 70F 
to 212F in the fifteen basic elastomer types. 
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in.; /== distance between center lines 
of sample supports, in.; 6 == width of 
sample, in.; and 4=thickness of 
sample, inches. 

Fig. 2 shows the change in impact 
resilience values caused by the eleva- 
tion in temperature from 70 F room 
temperature to 212 F for the 15 elas- 
tomers. 

Hysteresis or internal friction of a 
compounded elastomer is an important 
factor when considering load-carrying 
insulators forced throu ih a short-inter- 
val resonance period - variable fre- 
uency vibrations. Hysteresis, a func- 
tion of the energy absorbed by the 
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elastomer, can be measured by the area 
of the “hysteresis loop” of the stress- 
strain extension-retraction diagram, or 
by the decay of free vibrations. The 
hysteresis value varies with tempera- 
ture and frequency, and differs for 
every specific compound, 

The design of highly functional 
vibration absorbing elements operating 
under high frequencies and at elevated 
or depressed temperatures demands a 
more complex study of the dynamic 
properties of the elastomers. For this 
purpose the Firestone Research or- 
ganization designed a resonance shear 
vibrator and a technique for obtaining 
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the two fundamental dynamic proper- 
natural and synthetic rubber 
stocks: Dynamic modulus and internal 
friction. From these properties dy- 
mamic service characteristics can be 
predicted, providing the forces in- 
volved in the application are sufficiently 
determinate. Table II lists typical val- 
ues obtained with this apparatus 

In these studies the “hysteresis index 
at constant maximum impressed strain” 
(internal friction multiplied by fre- 
quency) was found to be nearly inde- 
pendent of dynamic shear strain, while 
the dynamic shear modulus decreased 
moderately with increasing dynamic 


ties of 
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Table Il — Hysteretic and Elastic Properties of Compounds of Five Basic Elastomers 
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Fig. 3—(A) Cylindrical rubber spring for loading parallel to the longitudinal central line. (B) Three-stage cylindrical rubber 
spring. Deflection of each stage can be calculated by formula used for shape in (A). 
in which rubber is bonded to inner and outer concentric metal tubes. (D) Modified torsion spring: A type of torsional bushing. 


type stock investigated. Dynamic 
shear modulus was found to be inde- 
pendent of frequency, and hysteresis 
index at constant maximum impressed 
strain only slightly dependent on fre- 
quency. This work pa brought out 
the fact that at conditions well above 
reasonance, energy absorption at con- 
stant force is proportional to internal 
friction divided by the square of the 
dynamic modulus, and at constant am- 
litude is proportional to internal 
riction. 

A study of a series of budadiene- 
Styrene stocks of varying ratios re 
vealed that the dynamic moduli of all 
converged at a single point of 122 F, 
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but were well apart of 212 F. The 
study of internal frictions of these 
same compounds showed that the in- 
ternal friction values converged at 
212 F, but were well apart at 122 F. 
Yet, at both 122 and 212 F, the bal! 
rebound impact resilience values were 
well apart. 

Table III tabulates the results of 
testing on the Muller Stroking Ma- 
chine samples compounded in four 
different basic elastomers in copression 
and in shear. Although all four of 
these compounds are of identical 
durometer hardness, there as a tre- 
mendous difference between them in 
the measurement of hysteresis loss. 


(C) Torsional rubber-bonded bushing, 


Designs of Special Shapes 


CYLINDRICAL SpRINGS. A cylindrical 
rubber spring for loading parallel to 
the longitudinal centerline is illustrated 
in Fig. 3(A). Deflection of this type 
of spring can be calculated from th 
following formula: 


ee =i s) = ) 
~ wr har, — hyre - 


where d —= deflection, in.; W = load 
lb, 4, = height of bonded area or 
inside tube, in.; 4 g—height o 
bonded area on outside tube, in 
r,== radius of bonded area on insid 
tube, in.; ro = radius of bonded are 
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n outside tube, in.; and G, — modu- 
1s of elasticity of rubber in shear, psi. 
A three-stage cylindrical rubber 
pring is shown in Fig. 3(B). De- 
flection of the separate stages can be 
alculated by the foregoing formula, 
the total deflection being the sum of 
the separate deflections 


[TORSIONAL RUBBER-BONDED BUSH 
INGS. In this design, Fig. 3(C), rub 
ber is bonded to inner and outer 
tubular concentric metals. The ends 
of the rubber in these designs should 
be contoured to relieve concentration 
of stress at the smallest bonded area, 
the length of the rubber being greater 
on the small tube than on the outer. 
A 3 percent radial compression in the 
assembly will greatly increase life. 

The following formula can be used 
for design of rubber torsion bushings 
or springs for ratios of thickness of 
rubber of shaft diameter of 0.3 to 0.7, 
see Fig. 3(C): 


ian Wi * i 
~  44BG, ri; r2 


where W’/ — torque, in.-lb;6 angu- 
lar deflection, radians; B— effective 
length of rubber, in.; 7; — radius of 
inside bonded area of rubber, in.; 
ro == radius of outside bonded area, in. 

Two factors that must be considered 
in the design of rubber torsion springs 
are the stress on the bonded area and 
the strain in the rubber. Referring to 
Fig. 3(C), for a given angular move- 
ment @ of the torsion bushing, the 
strand of rubber ab becomes approxi- 
mately ac, and the ratio of stretch to 
initial length is (ac — ab) /ab. From 
the geometry of the figure, 

c= Vr? + rf? — 2r v2 cos 8. 

If ab is small in proportion to r;, the 
strain in the rubber for an angular 
movement @ will be excessive, even 
though the stress on the bonded area 
of the inner metal shell is low. Con- 
versely, if ab is large in proportion to 
r,, the strain in the rubber will be low, 
even though the stress on the bonded 
area is high. Hence, in the design of 
these bushings, it is best to limit the 
strain in the rubber approximately 80 
percent and the bond to approximately 
110 psi of the area of the inner shaft 
under normal static loading. 

A modified torsion spring is illus- 
trated in Fig. 3(D). The formula for 
angular deflections in this type of 
spring is: 

2Wit 


4G, (rs* — 13°) 


where @ = angular deflection, radians; 
W1/ = torque, in.-lb; ¢ = mean thick- 
ness of rubber, in.; r; == inside radius 
of rubber, in.; r. — outside radius of 
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Table III — Compression and Shear Tests on Muller Stroking 
Machine of Four Elastomers (Durometer 40) 
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Fig. 4—Link-Riesing machine for production testing of uniformity of modulus of 
rubber parts. Meeting the shortcomings of surface indentation instruments, this con- 
veyorized machine enables fast and low cost checking a wide range of mountings. 


rubber, in.; and G, 
elasticity of rubber in shear, psi 

For greater deflections the tangent 
of the angle @ must be considered, 
since this function no longer ap 
proaches the value of the angle itself 


The equation then becom 
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Metallic 
Surface Coatings for 


CHARLES O. BURGESS 
Technical Director, 
Gray Iron Founders’ Society 


Methods of applying metallic coatings to gray iron, 
for appearance, corrosion, wear or other require- 
ments, include spraying, welding, cementation, diffu- 
sion, hard facing, hot dipping, and electroplating. 
Metallic coatings applied to gray iron include tin, 
zinc, lead, aluminum, chromium, nickel, copper and 


Gray Iron 


alloys of these metals. Choice of material or method 
depends on optimum balance between cost and de- 
sired properties. Because the information on coating 
processes is so extensive and so rapidly developing, 
the possibilities of each type of surface treatment and 
the usual method of application are only outlined. 





‘on Company 


Thornt 
Automatic spraying with stainless steel of the gland area of 
a gray iron hydraulic ram, required to resist 4,500 psi pressure. 


Sprayed Metal Coatings 


Spraying of molten metal on the 
surface of base metals enables inex- 
pensive, readily-cast materials, such as 
gray iron, to be employed in the core 
or main body of a part, and deposition 
of another metal on surface areas that 
must withstand severe wear, extreme 
corrosion or possess other unique 
properties. Practically every metal 
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available in wire or powder form, in- 
cluding copper-base alloys, light met- 
als, hard-facing alloys, and many pure 
metals, has been successfully sprayed. 
The metal wire or powder is progres- 
sively fed into and melted by the 
oxygen-gas flame of the spray gun, 
and the small molten globules of 
metal picked up by a blast of com- 


pressed air are deposited on a prepared 
surface. 

One example of this method is the 
coating of gray iron rolls with stain- 
less steel. A 6,300 Ib chill roll for 
animal fat rendering, equal in efh- 
ciency to a solid stainless steel roll, was 
produced more quickly and less ex- 

ensively from gray iron by metalliz- 
ing the roll surface with a } in. thick 
layer of sprayed stainless steel, and 
other types of sprayed surfaces have 
been deposited on cast iron rolls as 
large as 9 ft in diameter 

The same technique is used to coat 
cast iron beds with hardened steel, 
bearing surfaces of air compressors 
with stainless steel where electrolytic 
action is a factor, and to deposit metals 
such as lead and aluminum which do 
not readily alloy or adhere to ferrous 
metals. Special after-treatments are 
occasionally employed, such as light 
shot blasting to densen a lead coating, 
and reheating aluminum coatings to 
promote actual alloying with the base 
metal. 

Since the bond between the base 
metal and the sprayed metal is largely 
mechanical, one of three processes of 
surface preparation is necessary prior 
to spraying: 


1. For relatively thin coatings, 
apwae blasting with sand or grit. 
f heavier coats are to be applied, a 
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oughing cut is taken, sometimes fol- 
lowed by knurling. 

2. An undercoat produced by strok- 
ng a series of nickel electrodes across 
the surface, forming a frothy, shallow 
layer of nickel. 

"3. Spraying a self-bonding wire of 
molybdenum metal, which actually 
welds to the base iron surface. 


One advantage of spraying is its 
rapidity. While only 3 or 4 lb of 
metal per hour are deposited by weld- 
ing, about 20 lb of metal per hour can 
be applied by spraying. As compared 
to electroplating or dipping, sprayed 
metal can be applied to local areas 
without use of shielding. 

While sprayed metals give excel- 


Cooper-Bessemer 


Babbitted cast iron shell of a diesel engine main bearing shows 
advantageous use of an adherent, continuous coating of tin. 


Hot Dipping Processes 


Metal coating by hot dipping is par- 
ticularly adapted for use with gray 
iron castings. Essentially the process 
consists in immersion of a clean cast- 
ing in a molten metal bath. Intricate 
or complicated casting shapes normally 
do not constitute a problem, and size 
is easily controlled by varying time of 
immersion. Special cleaning processes 
or use of fluxes are sometimes neces- 
sary for optimum results. 


Tin (TENNING). This process pro- 
vides a surface that is highly corrosion 
resistant, and facilitates assembly by 
soldering and sweating. The surface 
layer of tin is also essential in effec- 
tively bonding bearing metals to a 
gray iron or steel base. In addition to 
a ors panes cleaning process now 
widely used to prepare gray iron for 
tinning, several new methods, devel- 
oped by the British Tin Research In- 
stitute, solve previous difficulties asso- 
ciated with tinning gray iron by dip- 
ping or wiping. All yield adherent, 
smooth, continuous coatings similar in 
quality to hot-dipped tin coatings on 
mild steel. The “Kolenc’” process is 
probably the most common proprietary 
process, and usually involves immer- 
sion of the casting in catalyzed molten 
salts at 820-950 F, plus a sequence of 
oxidation and reduction cycles, caused 
by reversing an imposed electric cur- 
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rent between the casting and the steel 
tank. The effect is to oxidize out 
— flakes and produce a ferrite 
surface adapted to tinning. The 
process is also employed in preparing 
the surface of gray iron for electro- 
plating tin, and for brazing. 

The improved tinning methods 
brought out by the Tin Research In- 
stitute of Great Britain also depend on 
immersing the gray iron casting in 
fused salts. Both methods prevent 
former troubles associated with 
graphite sludge on the iron surface 
after pickling, and appear superior to 
older, more expensive methods, which 
involved electroplating with iron or 
copper previous to tinning. 

Tinned gray iron castings are used 
in such applications as bearing shells 
for engines and generators, constitu- 
ents of soldered assemblies, and oper- 
ating parts or containers in food 
processing equipment. 


ZINC (GALVANIZING). Zinc coating 
is one of the commonest methods of 
protecting ferrous metals. Even 
though the coating is incomplete, the 
iron base metal is protected from cor- 
rosion until the overlaying zinc and 
intermediate zinc-iron compounds are 
consumed. A marked increase in the 
useful life of a part normally results. 
Zinc coating (most often by the hot 
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lent wear resistance on bearings and 
packing surfaces, they have limitations 
for this purpose. The material tends 
to be porous and consequently, has re- 
duced tensile strength and impact re- 
sistance, particularly resistance to 
point impact. As experience in spray 
gun operation increases, some of these 
limitations are minimized. 


dip process) increases corrosion re- 
sistance of castings to ordinary and in- 
dustrial atmosphere, salt air, and sa 
line, alkaline and other corrosive 
water solutions. The possibilities of 
zinc-coated gray iron castings for re- 
placement of comparatively high cost 
corrosion resistant materials should 
be explored. 

If the galvanized part is exposed to 
humid or stagnant moisture conditions 
with limited access of oxygen, there 
is sometimes a formation of volu 
minous white corrosion deposits of 
zinc oxide, which may prevent proper 
functioning of parts requiring 
tolerances. Immersion of the 
coated part in an acidified 
chromate inhibits formation 
of such and is known as 
chromate passivation. Other 
etary processes such as the Iridite, 
Unichrome and recent), developed 
electrolytic process can also be em- 
ployed. Often the zinc 
painted; here, chromatizing 
omitted and phosphatizing 
for better paint adherence 

The primary requirement in gal 
vanizing is a clean surface, and a 
typical cleaning cycle consists of: (1) 
Thorough sand blasting or tumbling: 
(2) pickling at 140-180 F in dilute 
sulfuric acid (3-8 percent), often 
followed by a dilute hydrochloric acid 
pickle; (3) rinsing; and (4) fluxing 
with fused ammonium and zinc chlo- 
rides held either in a separate container 
or floating on the surface of the molten 
zinc bath. The cleaned casting is then 
immersed in the molten zinc bath 

If a number of small castings are 
being handled, it is customary to spin 
or centrifuge them in a basket after 
galvanizing, to throw off any excess 
zinc. This is followed by quenching 
in water to improve the luster of the 
galvanized coating. Control of ‘‘pull- 
out” time determines the desired coat- 
ing weight on larger castings. Large 
castings of intricate shape are some- 
times warmed by suspending them 
over the zinc bath to minimize thermal 
shock. 

Zinc coatings can also be 
to gray iron castings by 


close 
zinc- 
sodium 
solution 
deposits, 


propri- 


coating is 
can be 


} 


substituted 


applied 


the metal 
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to gray iron castings by the metal 
Spraying method previously described. 
However, hot dip galvanizing is fre- 
quently the cheapest, good adherence 
can be obtained, and heavy zinc layers 
are easily applied. 


LEAD AND LEAD-TIN. Lead is more 
resistant to industrial atmospheres than 
zinc, and is essential to resist corro- 
sive conditions in certain chemical op- 
erations. The temperature of molten 
lead baths used for coatings are low, 
usually less than 700 F, minimizing 
thermal shock and distortion. Despite 
these facts there has been only a lim- 
ited application of high lead coatings 
to gray iron or steel for these reasons: 
(1) Pure lead does not form a close 
bond with iron (lack of intermetallic 
compounds) ; (2) there is a tendency 
toward pinhole formation; (3) lead 
is soft and its resistance to wear and 
abrasion is low; (4) there is a tend- 
ency to form unsightly corrosion prod- 
ucts; and (5) lead is slightly cathodic 


to iron, and if the coating is not com- 
plete, corrosion may occur at the 
expense of the underlying iron. 

Some of the adherence difficulties 
can be overcome by use of a lead bath 
containing up to 2.5 percent tin and 


2.0 percent antimony. An alloy with 
about 0.55 percent Zn has been used. 
Such lead alloys are commonly held at 
bath temperatures of less than 650 F. 
The hot dip lead-alloy coating thick- 
ness on hardware, specificd by ASTM 
A267-46T, varies from 0.15 to 0.51 
oz per sq ft (0.00016 to 0.00053 in. 
thick), depending on the size of the 
article oe whether it is centrifuged. 
Because of the low wear resistance of 
lead, heavier coatings of the order of 
0.003 to 0.005 in. are desirable, at 
least if lead is electroplated or sprayed. 
Use of higher tin-lead coatings, (15- 
25 percent tin), usually referred to as 
terne plate, is a possibility if corrosive 
conditions permit. As tin alloys with 
both cast iron and lead, it is effective 
in bonding the high lead coating to 
the base metal. 

A decarburizing treatment with 
fused nitrate salts or the Kolene proc- 
ess described in the Tinning section 
is a desirable preparatory step. 

Lead coated gray iron castings 
should be excellently suited for use 
where high resistance to corrosive at- 
mosphere is the prime necessity, and 
wear resistance is not required. Such 
uses would be gasoline tanks, electrical 
hardware, and farm equipment. 





























































Stoody Corporation 
Hard-faced cast iron augers, 18 to 24 in. dial, are economical 
and give abrasion resistance required in this application. 


Hard Facing Applications 


Application of hard wear-resistant 
coatings to gray iron castings or other 
base materials, either by gas welding 
or arc welding, is particularly valuable 
if the castings require heavy, adherent 
surface armor (4 in. or more), re- 
sistant to impact, corrosion wear. 
Hard-facing of gray iron is usually 
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resorted to only when: (1) Chilling 
is considered impractical or impossible 
because of design, (2) a worn part 
is being built up, or (3) a special type 
of wear and/or corrosion resistance is 
required than can be obtained from a 
chilled layer. 

Hard surfacing permits the use of 
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ALUMINUM (ALUMINIZING). H 
dipped aluminum coatings are valua 
in enhancing resistance of gray iron 
to both corrosion and to high tempers. 
ture. Low activity aluminum oxice 
films on coating surfaces renders p: 
tection of the base metal less effecti 
unless the coating is continuous. 
continuous, such coatings have exc 
lent resistance to the atmosphere, and 
liquids such as concentrated nitric aci 
Adherent coats of aluminum great}; 
increase resistance of iron castings to 
high temperatures and practically elin 
inates scaling up to approximately 900 
C (1650 F). Plans are now under 
way to commercially adopt manifolds 
of gray iron treated by hot-dipping in 
aluminum. Such aluminum coated 
castings are of potential value as oven 
linings, muffles, furnace parts in gen 
eral, heat reflectors and heating el 
ment holders. When unusually thick 
coatings are desired heating of the 
hot-dipping pieces is effective. It is 
customary to specify an aluminum 
weight of 0.5002 oz per sq ft (which 
for the same thickness is about the 
same as 1.3 oz per sq ft of zinc). 
Expanding uses for coated castings 
include protection of brake drums 
from corrosion, and duplex wheels 


a comparatively low cost base material 
such as gray iron. This is true because 
only the particular surface that must 
resist abrasion, impact, corrosion or 
heat need be hard-faced. Hard-facing 
alloys outwear by 2 to 25 times the 
usual ferrous materials. Some gray iron 
castings that have been satisfactorily 
hard-faced by oxyacetylene and arc 
rocesses include crushing rolls, large 
lades used to mix sand and cement, 
pulverizer discs, muller tires, augers, 
pug mill knives, pump castings, con- 
veyor screws and agricultural ma- 
chinery. 

Hard-facing alloys are furnished in 
rod or tube form to facilitate their 
deposition by either gas or arc weld- 
ing. They are divided into four 
classes: Class I—ferrous alloys with 
less than 20 percent of alloying el: 
ments such as chromium, tungsten, 
manganese, silicon, carbon, and nickel. 
Included in this class are steels in 
which wear resistance is sacrificed for 
toughness. Some alloy cast irons are 
also included. Class IIl—alloys with 
over 20 percent of alloying elements 
of the type contained in Class I, gen- 
erally less tough but harder than the 
Class I alloys. High carbon, high 
chromium alloys often with smaller 
amounts of manganese, and molyb- 
denum, are among the most common 
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rods in Class II. Class II1—non- 
ferrous alloys with typical constituents 
of chromium, cobalt and tungsten, al- 
—_ special elements such as boron 
y be present, and nickel may be 
use d instead of or in addition to cobalt. 
These materials are useful in high 
temperature applications. Class IV— 
the so-called diamond substitutes that 
consist usually of tungsten carbide, 
although tantalum and titanium car- 
hides, or borides of chromium are 
sometimes present. All these hard- 
facing materials can be applied to gray 
iron, although Class I and II alloys 
are used most. Of these the high car- 
bon (2 percent or above), high chro- 
mium (15-30 percent) alloys have 
proved most advantageous. 
Castings to be hard-faced must be 
thoroughly cleaned, to remove both 
surface and impregnated oil, dust and 


Integral structure of chromium 


duced by 


salt-bath treatment for 3 hr at 


rust. Cleaning is particularly desirable 
in rebuilding or resurfacing castings 
that have already been contaminated 
from being in service. 

It is generally recommended that 
the depth of hard-facing coatings be 
limited to } in. If a greater surface 
build-up is necessary, it should be done 
by using undercoats of a low carbon 
steel rod, nickel rod, or a rod similar 
in composition to the base metal. 

Although arc welding is usually the 
most rapid and cheapest deposition 
method the base metal is exposed to 
steeper thermal gradients and more 
decided thermal shock than in gas 
welding. Several expedients are em- 
ployed to lessen danger of cracking 
the base metal, particularly if ade- 
quate preheating is not available. Gas 
welding, as a means of depositing the 
hard-facing alloys, possesses the ad- 


Memorial Institute 
on gray iron is pro- 
1,035 C (x256) 


“case” 


Cementation Coatings 


In cementation processes, as in hot- 
dipping, an alloying action takes place 
between the metallic surface layer and 


the underlying gray iron. Cementa- 
tion differs, however, from hot-dip- 
ping in at least two important respects. 
First, the use of a molten metal is not 
required, the casting instead being 
heated in: (1) A powdered metal, 
(2) a gaseous atmosphere of volatized 
metal or its salts, or (3) a fused bath 
of metal salts. Second, the cementa- 
tion process consists of a slow diffusion 
of one metal into another, and the 
final coating is comparable to the 
inner or alloy layer of a hot-dipped 
coating of the same metal. 


ALUMINUM (CALORIZING). The cal- 
orizing process consists essentially of 
heating an article in contact with alu- 
minum powder, alumina, and ammo- 
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nium chloride, to diffusing aluminum 
into the surface of the base metal and 
thereby increase its resistance to oxi- 
dation at high temperatures. It has 
been successfully applied to gray irons 
as well as other metals. However, 
some gray irons “grow’’ on repeated 
heating and cooling will tend to crack- 
up or “craze” the aluminum-contain- 
ing skin produced by calorizing. This 
is followed by oxidation along the 
lines where the skin has fractured 
Many growth-resistant irons contain 
small amounts of chromium. 

A number of variations in the calor- 
izing process have been developed. 
Typical calorizing mixtures vary from 
one containing 49 percent aluminum, 
49 percent alumina, 2 percent am- 
monium chloride to a patented mixture 
containing 70 percent aluminum pow 
der, 23 percent ammonium chloride 
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vantage that the oxyacetylene flame it- 
self can be used to preheat the areas 
to be hard-faced “A to avoid sharp 
temperature gradients. This is par 
ticalarty advantageous when small 
castings such as certain types of gear 
teeth must be coated. With: larger 
castings standard preheating precau 
tions should be P sein A much 
smoother final surface is produced 
gas welding than is usually possible 
using arc welding. It is also possible 
to readily apply much thinner coatings 
using the gas method 

Special surfacing alloys, such as the 
lower melting point bronze alloys, 
have definite value in building up 
worn surfaces and furnishing localized 
corrosion resistance. Because of their 
low melting point, little difficulty is 
encountered. However, they cannot be 
classed as true hard-facing alloys 


and 7 percent zinc. Most processes re- 
quire heating the casting in these mix 
tures in closed vessels at temperatures 
varying from 1500 to 1600 F (700 
850 C). Heating times vary, depend 
ing on the desired depth of penetra 
tion—usually about 0.01 in. or less 
The important requirement for oxida 
tion resistance is that the outer layers 
have an aluminum content of at least 
9. aagonere 
disadvantage of the calor 
izing process that articles 
packed in gas-tight retorts, thu 
ing the size of the castings 
their treatment previous to 
Calorizing and other 
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CHROMIUM (CHROMIZING). Displace- 
ment of iron by chromium and diffu- 
sion of chromium into the base metal 
results in integral, non-flaking cases 
having chromium contents varying 
from about 35-70 percent at the im- 
mediate surface to about 13% chro- 
mium at the interface of the case and 
the base metal. The surface of a cast- 
ing so treated exhibits the corrosion 
resistance, wear resistance, and oxida- 
tion resistance of a chromium-iron 
alloy of similar composition. For ex- 
ample, chromized layers as thin as 
0.005 mm have shown complete re- 
sistance to a 1:2 concentrated nitri 
acid, water solution at room tempera- 
ture during several-month 


The process involves immersion of 


tests 


lll 








the gray iron casting in a molten bath 
consisting of 30 percent chromous 
chloride, 30 percent barium chloride 
and 21 percent sodium chloride, plus 
some chromium metal 

Although there has been no exten- 
sive commercial application in this 
country of chromizing either gray iron 
or steel, chromized valves, manifolds 
and pre-heater tubes are typical appli- 


cations in which the process has been 
found useful in Germany. 


ZINC (SHERARDIZING). This zinc im- 
pregnation process consists in bring- 
ing iron articles, such as castings, in 
contact with zinc powder (main- 
tained at 84-92 percent metallic zinc) 
in tightly sealed revolving drums 
heated to 660 to 700 F. The resulting 


Cast iron pistons are pore with hard chrome (left) and 


heavy nickel (center an 


right) for maximum wear resistance. 


Electrodeposited Coatings 


To some extent full realization of 
the inherent possibilities of electro- 
plated castings has been delayed be- 
cause the best preparatory cleaning 
methods and optimum plating condi- 
tions for electrodepositing a number 
of metals on gray iron differ from 
those for steel. Gray iron is being 
satisfactorily electroplated with most 
commercial metals, io proper allow- 
ance for these differences must be 
made 


NickEL. Nickel plates fall into two 
general classes: Heavy, wear—and cor- 
rosion—resistant “hard” plates, and 
various thinner decorative plates with 
more limited corrosion resistance. 
Hard or heavy nickel plating has 
become progressively more important 
in recent years. Originally used for 
building up worn or mis-machined 
parts, its toughness, wear resistance, 
and corrosion resistance have recently 
led to its use in food processing equip- 
ment in railzoad equipment, rolls used 
in paper in textile mills, filter plates, 
valves and beer pumps. The deposits 
can be machined or ground, and once 
in service have a tendency to work- 
harden while their toughness mini- 
mizes danger of plate lifting, cracking 
or blistering. In comparison with 
hard-chromium plating (the other 
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heavy industrial plating process), hard 
nickel deposits are less hard and wear 
resistant, but are often more practicable 
because of the greater rate of nickel 
deposition, which makes it preferable 
economically. When great hardness 
and wear resistance are required, a 
thin layer of chromium (approx. 0.003 
in.) can be deposited after a build-up 
with nickel. 

Nickel plating of castings does not 
present any unusual problems. The 
same cleaning techniques are often 
used as for low carbon steel. The most 
common “hard’’ bath solution (capable 
of depositing nickel in the hardness 
range of 35 to 45 Rockwell C) is 
that developed by the International 
Nickel Company. Where less hardness 
is required, any of the ordinary plating 
baths may be used to directly plate 
nickel on gray iron. 

Nickel is especially suited for deco 
rative plate because it does not oxidize 
appreciably in air and because it can 
be polished to a bright finish. In it- 
self, thin nickel plate offers no gal- 
vanic protection to iron and, since it is 
somewhat porous, corrosion of the 
base metal underneath the plate is pos- 
sible. This is very often prevented by 
first applying a thick layer of copper 
(usually 0.0005 to 0.0010 in.) to the 
base metal followed by an equal layer 


sherardized or zinc-iron coating 
an average iron content of 8 to 
percent. A coating thickness of ab 
0.0025 in. is produced in three hou 
The advantage of the sherardizing 
process is that a uniform coating 
zinc or iron-zinc alloy is produce 
Threaded parts show no tendency | 
fill up as in hot-dip galvanizing, and 
need not be recut after sherardizin 


of nickel. Decorative nickel is widely 
applied to such products as sanitary 
ware, and stove parts. 

Three types of decorative nickel 
plate can be used on gray iron, depend- 
ing on the type of bath used in plat- 
ing. Of these three the oldest now in 
common use, and the basic nickel solu- 
tion is the Watts bath. This produces 
a dull, gray deposit which can, how- 
ever, be buffed to a bright finish; it 
can be applied directly to gray iron 
and operates at a comparatively high 
speed. This bath is used especially 
where the brittle qualities of bright 
nickel plate are undesirable, or with 
large size castings which cannot be 
economically given a high polish. 

More important in modern industry 
are the many processes for bright 
nickel plating. These produce very 
lustrous, hard, corrosion-resistant coat 
ings which are highly decorative. Fur- 
thermore, such coatings impart bright- 
ness to a subsequent thin layer of 
chromium. For this high finish, how- 
ever, it is absolutely necessary that the 
metal be carefully polished and free 
from defects of any kind. Some 
smoothness is gained by applying, and 
then highly buffing an initial layer 
of copper. The most important bright 
nickel baths are . 

A newer and promising type of 
plate, also proprietary, is the so-called 
semi-bright nickel plate. The advan- 
tages claimed for solutions of this 
type are greater toughness and smooth- 
ing power than the normal bright 
nickel solutions. The semi-bright plate 
is easily buffed to a very bright finish. 


CHROMIUM. Thin decorative coat- 
ings, as well as heavier, hard, wear 
resistant coatings, are employed. 
The familiar thin, decorative chro- 
nium plate is applied over previously 
deposited layers of copper and nickel, 
or nickel alone. The resulting finish 
is comparatively hard, lustrous and 
highly attractive, and will not tarnish 
even under severe conditions. The 
functional value of such plating often 
goes beyond a simply decorative one, 
as in chromium-plated sole plates of 
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lectric irons, commonly made with 
‘ray iron as the basis metal. 

For maximum decorative effect, the 
\ickel undercoat must be as free as 
ossible from imperfections, and as 

consequence, this or the original 
opper coat can also be buffed. The 
fine, extremely thin chromium coat 
(about 0.00002 in.) will reproduce 
exactly the surface on which it is 
plated. 

Heavier, ‘hard’ chromium deposits 
are commonly applied directly to the 
gray iron base without intervening 
copper or nickel undercoats. “Hard” 
chromium plate is now recognized as 
one of the most useful of industrial 
finishes. It has a number of excellent 
qualities which particularly suit it for 
use On gray iron. It is extremely hard 
(Brinell 1000-1025), with a low co- 
efficient of friction, high seizure re- 
sistance and, in coatings of sufficient 
thickness, high resistance to corro- 
sion and to most common industrial 
reagents, except hydrochloric and sul- 
furic acids. Despite the comparatively 
high cost of the process, it is used in 
such applications as rolls for the paper 
industry, dies for forming plastics, lin- 
ings for cast iron bushings, glass man- 
ufacturing equipment, rams, plungers, 
spindles, and automotive parts. 

Increased usefulness of plated gray 
iron automotive and diesel engines re- 
sults from “porous” chromium plat- 
ing, which holds the lubsicant, and 
prevents seizing or galling. Using this 

late, the life of gray iron cylinder 
lone and cylinder rings, has been 
measurably increased. Its application 
is spreading to other cast products, 
such as compressors, hydraulic equip- 
ment and special tools, where lubri- 
cation is critical, or easy release of 
substances from the plated surface is 
demanded. 

Three methods of applying porous 
chromium plate to gray iron are in 
use: The “mechanical” method—hard 
chromium plating over a roughened, 
cut, engraved, etched or grit blasted 
basis metal—and the “pit” and “‘chan- 
nel” methods in which the porosity is 
induced by uneven chemical or electro- 
chemical etching of chromium de- 
posits. 


CapMIUM. Many advantages of zinc 
coatings, such as electrochemical pro- 
tection against corrosion, can be found 
in cadmium coatings. In addition, 
cadmium can be very readily deposited 
on gray iron castings using either 
“still” or “barrel” methods. It is more 
common than zinc plating on gray 
iron, and offers better protection than 
zinc to attack by alkalis or marine 
atmospheres. Cadmium is also pre- 
ferable for use on castings which are 
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threaded or operate with close toler- 
ances, whereas the unsightly and 
bulky white corrosion products of zinc 
may often interfere with the action 
of a machine. Unfortunately, how- 
ever, cadmium is more expensive than 
zinc. However, in view of the economy 
arising from ease of surface prepara- 
tion, ease of deposition and finishing 
the cadmium deposit, it may prove to 
be the most practicable coating where 
less expensive metals are now used. 
Cadmium will give a satisfactory 
coat on either rough or machined 
surfaces, and sand—or shot-blasting 
usually provides a satisfactory surface, 
although an acid dip is frequently 
employed. The value of the cadmium 
coat, can be enhanced by further fin 
ishing of the deposit. The most com 
mon finishing procedure is “bright 
dipping” in solutions of oxidizing 
agents which impart a lustrous surface 


Zinc. In rural atmospheres and in 
applications where corrosion resistance 
and not attractive appearance is the 
main consideration, zinc is often the 
most economical plate for gray iron. 

Despite the applicability of new 
zinc electrolytes directly to gray iron, 
many platers prefer to employ a strike 
of some other metal, usually cadmium, 
followed by a build-up of zinc plate 


CopPER. Copper plating is widely 
used as an undercoat in nickel and 
chromium plating. It is employed as 
a soft overlay on the base metal since 
it can be more readily buffed to a high 
polish, previous to bright plating with 
other more corrosion resistant metals. 
There has also been considerable de- 


velopment of “bright’’ copper plating 
to facilitate smooth deposits of nickel 
and chromium. A copper strike or 
flash is used as a part of the 
cleaning or preparatory cycle for elec 
troplating. In itsest copper plating 


also 


is rarely used as a final covering plate 
because of its tendency to develop 


products 


unsightly corrosion } 
Tin. Where thin, very unitorm 
or heavier coats than can be 
in hot-dipping are desired, or where an 
oddly shaped casting or one with deep 
recesses cannot be successfully 
tinned, gray iron is electrotinned. Such 
applications include dairy appliances, 
kitchen surfaces, and where it is ade- 
quate, it is one of the cheapest and 
most readily available of bearing 
metals. Electrotinning can facilitate 
break-in” of piston rings 


coats 


produced 


hot 


OTHER ELECTRODEPOSITED METALS 
Lead plating as a protective coating 
for gray iron has not been extensively 
employed because it does give as 
good atmospheric protection as the 
more readily available zinc and cad- 
mium plates. A limited use had been 
found, however, in containers for 
dilute sulfuric acid and other corrosive 
liquids. Other applications include 
lead plating of bearing surfaces. Elec- 
trodeposited lead is less porous than 
a hot dipped lead coating 

Many desirable qualities of metallic 
deposits can be improved by the de- 
position of two or more metals at the 
same time. The commonest types of 
alloy plates produced at present are 
brass, bronze, lead-tin, tin-zinc, d 
nickel-cobalt 


not 


Gray iron sole plate for an electric iron is chromium plated 
for wear and heat resistance, as well as for decorative effect. 


neral Electric Company 








(Ldvanlages i 
Cold-Drawn 


Pinions 


Fine pitch pinions always have been dif- 
ficult to produce accurately and in produc- 
tion quantities. But lately the cold drawing 
process has been making large gains. Rea- 
sons: (1) Greater load carrying capacity, 
wear resistance, and durability of pinion 
rods produced in this way, and (2) cost 


economies of the cold drawing process. 


ELBRIDGE H. RATHBONE 


President, The Rathbone Corporation 
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Fig. |- Cold drawn steel pinion has much 
higber hardness near the surface, cutting 
action gives only a slight increase. 





THERE ARE THREE METHODS of making small pinions, 
namely, by cutting the teeth, by extruding to the finished di- 
ameters and tooth forms and by cold drawing rods into 
finished pinion rod. If the metal has good cold working 
properties, the last process produces pinions of the highest 
durability and load carrying capacity, and to am accuracy 
equal or better than cut teeth. 

Whereas pinion rod can be extruded only in the softer 
non-ferrous metals such as bronze and aluminum, cold 
drawn pinion rods can be made of high carbon steel, stain- 
less steel, nickel, silver, Monel, sterling silver, and many 
other metals. Any metal which has good cold working 
properties can be used for cold drawn pinions. 

The outstanding properties of cold drawn pinion rod 
stem mainly from two factors: (1) Cold drawing produces 
desirable compressive stresses which increase the working 
strength of the teeth. It also produces a smooth, hardened 
surface, having excellent a (2) Because the 
operation is done cold, the tooth form and dimensional 
accuracy of cold drawn pinion rod is greater than when 
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the pinion rod is made by the hot extrusion process. 

The amount of cold working to which a given material 
is subjected determines not only the skin hardness of the 
pinion rod, but also the depth of the case, the hardness at 
different points in the cross-section, and the density of the 
grain structure. To establish factual data, four 12-tooth 
pinions of 14 mm outside diameter were tested. These 
pinions were made of different materials and by different 
methods as follows: (1) Cold drawn out of AISI 1112 
Steel. (2) Same identical material but the teeth produced 
by cutting. (3) Cold drawn from commercial | woe hor 
bronze. (4) Same material but the teeth produced by 
cutting. A brass extruded rod 14 mm outside diameter but 
with no teeth cut into it was also tested to determine rela- 
tive hardness values. This rod does not give a direct com- 
parison with gears but the results of the test give a good 
indication of what might be expected from extruded pinion 
stock when proper allowances are made for differences in 
material and shape. 

By means of a Vickers pyramid diamond tester, the 
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Fig. 2- Phosphor bronze can readily be 


drawn with lorge increase in hardness near 
the periphery as compored to the center 














hardness over the cross section of the pinions and the 
extruded brass bar was measured at various distances from 
the center. The readings obtained give the relative dif- 
ferences between the hardness of the cold drawn pinion 
rod as compared with cut teeth pinions of the same material, 
and also as compared with extruded brass bar stock. 

The graph in Fig. 1 shows the comparison between smal! 
steel pinions that were cold-drawn and similar pinions that 
were cut. Note that the hardness of the cold drawn steel 
pinion increased approximately 50 percent from the center 
to the periphery, while in the cut pinion the difference in 
hardness between the center and near the outer surface was 
only 9 percent. The slight increase in hardness at the sur- 
face of the cut pinion was developed by the small amount 
of cold working produced by the cutting operation. 

Similarly, the bronze cold drawn pinion showed a hard- 
ness 40 percent greater near the ad to than at the center, 
whereas, in the cut bronze pinion the difference was only 
17 percent. This is graphically shown in Fig. 2. It is 
interesting to note that the skin hardness of the bronze 
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pinion compares favorably with that of spring bronze 

Based upon the hardness numbers, the tensile strength 
of the steel pinion at its outer surface was approximately 
126,500 psi, which is quite high for AISI 1112 steel. The 
hardness of the cut pinion near its outer surface indicated 
a tensile strength of 85,000 psi, which is normal for this 
type of steel. From this, it is evident that the strength of 
the cold drawn steel pinion is greatly increased by the cold 
working of the material. 

By virtue of the properties developed by the cold draw 
ing operations, the durability of pinions made from cold 
drawn pinion rods is considerably greater than the dura- 
bility of cut pinions. Tests were conducted to establish 
data on the relative durability of such pinions. 

Pinions used in these tests were enlarged to avoid under 
cut up to the working depth and conformed to American 


Table I—Comparative Durability of Cold Drawn and Cut Pinions 


) | | 
| | Tooth to | 
Diam-| No. | Pitch | Tooth 
| os of Dia., Com- 
| Pitch in. | — 


in. 


Number of 
stress cycles® 
Drawn 
—_ 
0.15 | 


0.35 0.0005 |2,960,000 6,200,000 


| 
0.0005 |2,100,000 4,500,000) 


Brass 


0.50 | 0.0003 |4, 200,000) 9, 100,000} 





— | —_——__|—__—__+} : 
0.15 | 0.0003 /4, 100,000) 8,310,000 203 


AISI 
1113 | 
Steel “| 

| 


25 | 0.0003 |4, 300,000) 9,080,000 
} — } 


lo 
| 0.56 | 0.0003 |4,010,000/12,850,000} 320 
| 
tooth 


* Stress cycles required to produce an average of 0.001 in. 


surfaces; based on 10 tests. 


wear 


Standard B6-7-1950 (20 deg Involute Fine-Pitch System) 
Both the cut and the cold drawn pinions were subjected to 
the same applied load, which was equal to the calculated 
pinion strength of the tooth. In both tests the pinion 
engaged the same hardened driven gear which was approxi. 
mately 2 in. pitch diameter. No lubrication was used during 
the test. The frequency of stress was at the rate of approxi 
mately 100 stress cycles per sec., and varied slightly wit 
the contact ratio between the pinion and the driven hard 
ened gear. Because the pinion rod as drawn has no hole in 
it, both the drawn and the cut pinion were mounted so 
that their pitch circles ran true with the axis of rotation. 
This precaution eliminated the influence of run-out which 
would have effected wear 

The results of the durability tests on six different pinions 
are given in Table I. Two types of pinions were made of 
hard phosphor bronze, one of brass, and three of AISI 
1113 steel. For each of the six types of pinions, ten cut 
pinions were tested, and ten pinions produced by cold 
drawing were tested. In each test, the number of 
cycles required to produce 0.001 in. of wear on tooth 
thickness was determined. As shown by table, the 
durability gain of the cold drawn pinion the cut 
pinion was more than 200 percent. In one instance the 
gain was more than 300 percent. Adinittedly, these test 
are not conclusive because only a limited number of pinions 
and materials were tested. But there is every indication 
that additional test data would show essentially the same 
results 

Undoubtedly, in addition to the greater skin hardness 
of the cold drawn pinion, the quality of the surface finish 
has considerable effect on the life. The average surface 
finish obtained on cold drawn rod will range between 10 
and 30 micro-in. rms. This compares with a surface finish 
ranging between 40 and 100 micro-in. rms for cut pinions, 


stress 


the 
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I} Tooth pinion 


40 Tooth gear 


Fig. 3—Correct tooth proportions for cold drawing require full radius at the tip and at the root. 


the degree of finish depending on the cutting process and 
the speeds and feeds used. The following table gives a 
comparison of dimensional accuracy of cold drawn pinion 
rod as compared to cut pinions. 


MEASUREMENT 
(a) Tooth 


PINION ROD IS 
profile variation equal to or better than cut 
pinions. 


(b) Tooth to tooth composite equal to cut pinions 


error 

(c) Size variation over will average better than cut 
measuring wires pinions 

(d) Surface finish better than cut pinions. 

(e) Uniformity in a given lot better than cut pinions. 


To summarize the advantages of cold drawn pinions over 
cut pinions: 

1. For large quantity production, cold drawn pinions 
are cheaper. 

2. Cold drawn pinions are stronger and more wear re- 
sistant. 

3. Greater uniformity of structure because a poor ma- 
terial cannot be cold drawn. 

4. Greater uniformity of size and shape, because the 
process of cold drawing is continuous. One coil of stock 
converted into pinions represents a large quantity of finished 
parts, hence inspection costs can be reduced to a minimum. 

5. Greater versatility. The process is adaptable to all 
kinds of toothed wheels including ratchets, sectors, cam 
shaped gears and various types of non-circular gears. Some 
of these non-circular types such as elliptical and cam gears 
are usually costly to produce since they cannot always be 


manufactured by generating methods. 

6. Low tool write off. The cost of tooling for producing 
cold drawn pinion rod is generally much lower than that 
of the tools used in gear generating equipment. 

The proper design of tooth forms best adapted to cold 
drawing has not received the attention it deserves. While 
it is possible to produce almost any tooth form desired, 
some shapes have better “draw balance’ than others. 

Experience has shown that almost all gears and — 
of involute form can be produced with slight modifications 
to adapt them to the drawing process. Following are a few 
basic considerations when designing a gear train suitable 
for manufacturing as cold drawn shapes: 

1. Avoid all sharp corners. As shown in Fig. 3, round 
off the top lands of the teeth and the bottom lands of tooth 
spaces. 

2. Avoid excessively thin deep teeth, especially if the 
material of which the gears are to be made has poor cold 
drawing properties. 

3. When using teeth of involute form, avoid undercut 
pinions. Undercut pinions should be avoided on general 
principles, regardless of the method of production, since 
they usually prove troublesome. 

4. American Standard 20 deg Involute Fine-Pitch Sys- 
tem, B6-7-1950 is esac It is generally advisable 
to consult with the pinion rod manufacturer if the shape 
of the teeth is to be otherwise. He can also advise on the 
selection of the material to make certain that it will not 
only meet the application requirements, but will be suitable 
for the drawing operation. 





Researchers Finding Many New Uses for Lithium 


ONCE A USELESS CURIOSITY among the metallic elements, 
lithium has stepped into the limelight in making the so- 
called hydrogen bomb. The construction of a practical 
superbomb may rest on lithium’s characteristic of capturing 
bombarding neutrons, and forming atoms of tritium. But 
even without any help from the atomic program, lithium’s 
new-found popularity with industrial researchers will snow- 
bali in years ahead. It is already widely used in castings, 
porcelain and air conditioning. 

Lithium, including its several compounds, is a peculiar 
element. It has unconventional and unstable character- 
istics that make it useful in many different jobs. It is the 
lightest of all the elements—even light enough to float 
on oil—yet has a high tensile strength. When mixed with 
water, lithium hydride, a metallic compound, gives off an 
abundant volume of hydrogen. 

Metallic lithium helps to make better, stronger castings 
for nonferrous founders. A few minutes before a casting 
is poured into a mold, a pinch of the metal is thrown into 


116 


the heat as a refining agent. Lithium is so chemically 
active that it combines with such impurities as gases and 
oxides in the molten metal. Then, because of their light- 
weight, the lithium compounds float to the surface and 
are skimmed off. The result is a casting with a finer 
gtain and less porosity. 

Steel makers are putting lithium’s affinity for gases to 
work. A vapor of lithium can prevent scale formation 
and eliminate costly cleaning or pickling. Heat treating 
or annealing furnaces for the steel are equipped with a 
vapor generator. Heat-carrying gas flowing over the 
generator causes a small cartridge of lithium to vaporize 
and picks up the vapor on its way to the furnace. 

Lithium chloride and bromide salt have been a boon to 
air-conditioner makers. In a conventinal conditioning 
system, air is drawn through a tank holding the salt ir 
solution. Other uses for lithium derivatives include weld 
ing fluxes, low temperature greases, plastics, special glasses 
and many nonferrous casting alloys. 


Propuct ENGINEERING — DecemsBer, 1950 


The « 
instruc 
error. ! 
design, 
sales. 

A co 
methoc 
Special! 





The designer who specifies a nameplate, escutcheon or 
instruction plate as an after-thought makes a serious 


an 


Three Dimensional Plastics 
Decalcomanias 

Die Castings 

Stamped and Etched Forms 
Plastic Moldings 

Integral Sand Castings 
Lithographed Stampings 
Embossed Sheet Metal 
Multiple Colored Metals 
Quality Forgings 


error. Such components can be used to add color to the 


design, attract customer attention, and increase product 


sales. 


A comprehensive full-color report on contemporary 


Porcelain Enameled Members 
Skeleton Forms 


Electroplated Stampings 


methods and processes for better product identification. 


Specialized articles will follow in subsequent issues. 


EDWIN DREWITZ 


Design Consultant 


HE reasons for an attractive identification plate 

on either an industrial or consumer product are 
first, it identifies the manufacturer and distin- 
guishes his product from that of a competitor; 
many suceessful product designs testify to the 
fact that identification plates can be accentuated 
by proper treatment to become a center of interest 
with definite powers to advertise and sell. Sec- 
ondly, it can be used to supply the user with model 
and serial numbers; amperage, voltage, or horse- 
power ratings; patent notices; and other pertinent 
information necessary for the proper operation of 
the equipment. 

Contemporary identification means either blend 
n with the overall design theme of the product, 
ecome an integral part of the equipment, or serve 
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Castings 


as the focal point of the design. These may 
one or more of the following forms: 

1. Name plates, which clude trade 
trade marks, and other identifying designs 

2. Instruction plates, which usually carr) 
manufacturer’s address and_ the 
ratings. 

3. Seale plates which include calculator dials, 
computors, indicators, and meter and clock faces 

4. Control knobs, such as oven, radio and TV, 
automatic washer, and thermostat controls, whic} 
may be marked with the manufacturer’s name or 
trade mark. Although these items are primaril\ 
functional members, they can be designed to help 
identify the product. 

5. Escutcheons, which may take many forms 
and carry not only insignia or trade names, but in 
the case of consumer products, may also be used 
as a structural member of the product itself. 


+ 


equipment 
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MANUFACTURING 
PROCESS 


Sond 


Cold 
Forging 


Stamping 


Fabricated 
plastic forms 


Molded plastic 
torms 


Decalcomanias 


MATERIALS USUALLY 
USED 


Nonferrous alloys; Brass, 
bronze, aluminum and mag 
nesium on occasion. Also cast 


iron for sand castings 


Usually zinc, aluminum, or 
magnesium, although latter is 
seldom used for nameplates 


Any metal surface 


Steel, magnesium, aluminum 
and copper. Brass is very pop 
ular for nameplates 


Sheet metal of any type, in- 
cluding steel, stainless steel, 
aluminum, brass, copper and 
Monel 


Transparent or opaque thermo- 
setting or thermoplastic mate- 
rials. ‘Laminated engraving 
sheet and graphic sheet wide- 
ly used. ! 


Both thermosetting and ther- 
moplastic materials 


Standard decals are paper 
with an adhesive backing. Vit- 
reous decals also are avail- 
able, as are aluminum foll 
“Metal-Cals.” 


FINISHES 


Primarily organic finishes. Frequently raised 
choracters are buffed to obtain a metallic 
finish against a dark painted background. See 
also, ‘Non-Metallic Finishes for Gray-lron, 
Product Engineering, October, 1950 


Plating is common, with chromium being 
widely applied; some gold plating done on 
high quality nameplates and emblems. Or 
ganic finishes also very common 


Since die striking is selected primarily for un- 
obtrusive markings, such markings are almost 
always done on unfinished or plated metals 
However, depressed characters formed by the 
punch may be filled with paint to secure a 
better contrast 


Electroplates, paints, lacquers, mechanical 
finishes, and porcelain enamel in a wide vari- 
ety of combinations 


Same as forgings for blanked or embossed 
plates. Also, lithographed or etched plates, 
the etched plates being painted and the litho- 
graphed plates being printed 


Most surfaces are printed, painted, or left in 
their natural state 


Painted or natural finish of the plastic, which 
can be transparent or colored opaque 


Printed in any color and with color overlays 


MANUFACTURING AND 
FINISHING PROCEDURE 


Castings made in plaster or sand molds using 
only casting pressure. Types of finishes and 
manufacturing procedure not as flexible as for 
sheet metal forms 


Conventional pressure die casting process. Fin 
ishing usually done on an automatic high pro-, 
duction scale. Very high quality finishes can 
be obtained 


Produced by a sharp blow with a punch. No 
female die required as for embossed plates 
Punches can be combined with automatic 
numbering heads to number the product 





Die forging, followed by suitable trimming 
and finishing operations after proper surface 
pre-treatment 


BLANKED OR EMBOSSED—Moy be flat, skel 
eton, or embossed sheet metal type. Embossed 
types may have figures, characters or designs 
either in relief or intaglio 


ETCHED SHEET—Design exposed to zinc plate 
with light sensitive surface, which then is used 
to print on sheet metal form. Etching of sheet 
metal follows, and plate is painted 


LITHOGRAPHED SHEET—Preparation of 
drawings, reproduction on master printing 
plate, and printing on sheet essentially same 
as for etched plates except that no provision 
is made on the drawings for color separation 
Colors are printed, not painted 


Engraving, etching, printing, stenciling, lami- 
nating, branding, or embossing. Electroplates 
can de applied to plastics, although they 
seldom are 


Standard molding processes, plus painting; or 
double or triple injection molded forms in sev- 
eral colors; or acrylic plastic with painted 
backs to give three dimensional effects. 


Decal is slid off paper backing and is attached 
to surface by adhesive backing. Decal is lac- 
quered so it is unnecessary to give it another 
coat on application to the product. 
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ADVANTAGES AND 
LIMITATIONS 


Low production processes. Detail not as good 
as die casting, although plaster cast plates are 
sharper than those produced by sand casting 
Sand casting ideal when identification is cast 
integral with machine 


High production process. Script or block name- 
plates, with characters connected by bar or 
border running through characters is excellent 
Can be made integral with product or as sep- 
arate plate. Excellent detail. Dies can be 
made to produce several plates in one casting 
cycle 


Probably the most economical method of iden- 
tifying a product. Not particularly attractive 
and not an attention focusing form. Since 
characters are formed in the product, however, 
they will last as long as the product 


Nameplates made in this manner are solid, 
high quality items. Cost is higher than some 
of the stamped forms 


Low cost, high production. Almost unlimited 
design freedom. Any type of finish practical 
that is adaptable to the base metal. Size lim- 
ited only by press capacities 


No tooling cost except for final blanking of 
the sheet into individual plates. Excellent re- 
production of drawing. Low cost. Wide variety 
of colors and designs. However, different col- 
ors must be separated by a raised meta! bor- 
rier 


Economical. Can be reproduced as faithfully 
as any printed matter. Different colors can be 
printed adjacent to, or superimposed over, one 
another. Adaptable to both medium ond large 
production quantities 


Slightly more costly than sheet metal forms. 
Good contrast. Wide variety of finishing proc- 
esses can be used. Various colors can be ob- 
tained in the sheet. Have permanence, and 
will withstand wear and abuse 


Can be molded in several colors by multiple 
shot process. Acrylic plastics, painted on back 
in single or multiple colors, gives a beautiful 
three-dimensional effect. Adaptable to high 
production. Fairly high in cost 


Complete freedom of design and coloring pos- 
sible with lithographed printing process. Can 
be applied to almost any type of surface in- 
cluding wrinkle, or crackle organic finishes 
ceramics, porcelain, rubber, glass, plastic or 
metal. No fastening devices required. 


APPLICATIONS 


Nameplates for large equipment where only 
limited production is anticipated. Seldom used 
tor consumer goods 


Automobiles, household appliances, radio and 
television receivers, office equipment, indus 
trial equipment, when high quality and large 
production justifies tooling required 


Hand tools, cooking utensils, fuse links, ther- 
mostatic bimetals, and other parts on which 
on unobtrusive marking is required; or ports 
too small to be marked in any other way 


High quality nameplates and emblems for in- 
dustrial equipment, automotive trim, and other 
devices when moderately high production and 
solid appearance is essentiai 


Process is used mostly for name and identifi- 
cation plates. Embossed sheet metal plotes 
combine relief with light weight. All types of 
industrial and consumer equipment 


Etched plates are ideal for control accessories 
thot are subject to extensive handling becouse 
paints lie protected in depressed etched areas 
Also widely used for instruction and name 
plates 


For name, instruction or scale plates on in 
door equipment. Does not resist abrasion as 
well as other forms. Semi-permanent 


Wiring diagrams, instrument panels, plotting 
boards, fluorescent scales, dials, and name 
plates. Engraved graphic sheets usually used 
when quontities are smal! or similar types of 
plates are to have slightly different markings 


Automobile insignia, radio and television con 
trol panels, and other consumer products. As 
yet, seldom applied to industrial equipment 


Unlimited use in consumer and industrial fields 
when cost is a factor and maximum in appear- 
ance not required. Wiring diagrams, name or 
trademark identification, operating instruc- 
trons. etc 


REMARKS 


Either raised or depressed lettering can be used Inds 
vidual plates are generally cost with raised nomencla 
ture and border. Produces a very substantial appear 
once 


Provides excellent detail. Raised letters on depressed 
bockground less costly than depressed letters. Charac 
ters should not be undercut to facilitate easier removal 
trom the die. Plates can be cast in one plane or in 
curved or V-form, although dies for the latter ore 
more costly 


Detail is good. Trademarks or company initials often 
marked in this way. Method also can be used on sand 
plaster mold, or die cast parts when there is a0 danger 
of the impact from the punch fracturing the bose 
metal 


Detoil is sharp. Forged identification can be mode o 
port of the product, although separate plotes ore 
more common 


Embossing often applied to structural or decorotive 
members, with name identification made ao port of the 
design. Freezer doors and storage bins tor household 
refrigerators ore examples 


Metal or ploted-metal border prevents paint from 
chipping on blanking operation. If border is impossible 
plate should be blanked with the bottom side up. Let 
tering may be produced im either depressed or rehet 


forms 


Plates with open designs usually given a brushed satin 
mechanical finish prior to printing to conceal surface 
imperfections. Brushed treatment also decreases light 
reflections, increases plate legibility. Aluminum is wide 
ly used for litho plotes, but almost any sheet metol is 
adaptable 


Translucent engraving stock con be used with reer 
illumination to obtain high contrast letters and mork 
ings. Sheet can also be obtained in various designs, os 
tor example, wood graining 


Metallic roll leat, tused to the back of clear plastic, is 
particularly effective when gold or silver are repro 
duced Additional cost of three-dimensional molded 
forms usually justified because of their eye-arresting 
oppeal 


Equipment ratings can be inserted os a separate trans 
ter in combination with the regular marking. Providing 
a shallow nest or depression for the decal will protect 
it om service ond provide @ convenient pointing guide 
tor future reconditioning of the equipment 





Molded styrene control panels, escutcheon, and dial. 


* 


The small Admiral control panels are painted two colors on 


the reverse side. The Maytag stove control panel is painted three colors on the reverse; all other parts are painted 


in one color. These represent the newer type at three dimensional plastic forms. Amos M i Plastics 
7 I 


punch somewhat resembles an em- 
bossing punch except that it has 
sharp cutting edges, similar to the 
familiar hand numbering sets. Un- 
like embossing no mating, female 
die is required for this process. 

Die struck designs, because of 
their economy and permanence, are 
used to great advantage on such 
mass production items as can and 
bottle openers, hand tools, or other 
products such as cooking utensils, 
that call for permanent but unob- 
trusive identification marks. Parts 
too small to carry another form of 
label or others that are accurately 
calibrated, such as fuse links or 
thermostatic bimetals for instance, 
are also naturals for die striking. 
Punches of this type can also be 
combined with automatic number- 
ing heads when such variables as 
model numbers, serial numbers or 
inspection dates are required. 

Cold forged or coined forms 
are used when ruggedness and 
sharp detail ere required. Both 
steel and brass are widely used for 
identification forms, brass being 
far more common because better 
die life is obtained. Although there 
are not many manufacturers spe- 
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clalizing in the production of such 
plates, their products are strictly 
in the high quality category, and 
are often specified for heavy in- 
dustrial equipment and quality con- 
sumer products. 


Etched Nameplates 


Acid etching of metals is remin- 
iscent of both offset lithography 
and the etched, half tone plates of 
letterpress printing. The three 
major identity classifications, name, 
instruction and scale plates, may be 
produced in almost unlimited va- 
riety by this process without re- 
sorting to tooling, except for blank- 
ing the form out of the sheet strip. 
Etched plates also possess excellent 
resistance to abrasion because the 
paints lie 0.002 to 0.005 in. below 
the surface, within the etched 
areas. Except for the necessity of 
providing means to separate in- 
dividual colors when more than 
one color is used in a design, this 
process reproduces most art work 
as faithfuly as the lithographic 
printing process. 

Entire sheets, having many 
plates, are processed. Paints are 


applied by masking and spraying; 


both air drying or baking enamels 
may be used. All manner of color 
combinations can be achieved, but 
each color must be separated from 
the other by a relief portion in 
the design. Often single colors are 
used in combination with either 
the original metal finish or plated 
highlights with striking resuits. 
Excessive paint on the indented 
metal surfaces is removed chemi- 
cally along with the protective, 
acid resistant film as a final step. 

Finished sheets are cut into 
single width strips for either power 
press blanking or shear trimming. 
A metal or plated metal border 
should always be incorporated into 
the design to prevent the paint 
from chipping during the blanking 
operation. However, when calcula- 
tor dials or other graduated plates 
that are designed to register with 
graduations on a mating member 
cannot be provided with a _pro- 
tective border, they should always 
be blanked with the burr side up. 
This protects the paints when they 
are required at the outer edges 
by transferring the impact of the 
blanking punch to the reverse side 
of the plate. 
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4 clean and sparkling appearance is obtained with chromium-plated letters over a while enamel ’ 
scutcheons, control panels, and nameplates for household appliances. Two variations shown are wl! 
cters over a plated backers ind, and gold plated characters in re et or i piated i 


Lithographed Stampings 





medium for the designer, allowing ‘ : : 
Lithographing on metal is prob- him to create freely without th the | ess is mort 

ibly the most economical method — restrictions of color separatior the met is Ever : 
f producing high quality name- ilit ites are 
sliastinie fain ciliilientis Ceentate aoe qamnelll damauns Finishes for Metallic Forms ii 
tities. While it may be argued that A discussion f metal name rs 
ithographed nameplates do not plates would be far fron mplete 
resist abrasion and thus are nly without at least some mention of . ssed : St 
semi-permanent, this should be no the finishes that can be used and ! t t t finishes 
deterrent for most indoor applica- the effects that can be obtained types f stan sheet 
tions. When used on indoor equip- The four classes of finishes that forged forms 
ment, lithographed plates are gener- sually are specified are elect ) ! ' 
ally regarded as having a longer life plates, paints and lacquers, mec} finishes s is 
expectancy than the products they anical, porcelain enamel, and elec- ’ ire especially : 
serve. Also on the credit side of  trolvtic and chemical finishes final finishes o1 le! 
the ledger is the fact that litho- Electroplates—Chromium, silver tes, A ng to the Am 
graphed identification means can gold, nickel, and copper or brass’ En Compa the se 
be reproduced as faithfully as any are frequently used for either de t I : ry |} ess is the 
printed matter Different colors rative effects or as the mpiete Sis rT the Ste : I SKS 


can be imprinted adjacent or even finish. A wide variety of attractive st to separate rs, and the 
superimposed over one another. effects can be obtained \ Sing as esigl r ft ite 
Preparation of black and white plated nameplates and trim against — stop-of es that sin separate 


art work, similar to tne drawings a colored or white enameled acK- Tinisnes a ] rs 


ised for acid etching, but without ground (above), plating the ited in the metal form to decrease 
provisions for color separation, is border and name and using a dark st and im the s 
the initial production step. The organic finish for the background ess 


drawing is reduced, transferred to Chemical and Elect it F } Vitre 

a master printing plate and im- shes—Electrolyti loring } Parts—I elain enam«e 
printed on the sheet metal surface’ esses, such as anodizing, are not tect le ation r identif 
in essentially the same manner as_ too well adapted to nameplates or s an excellent finish when ex 
the pre-etch stages of the etching escutcheons, the reason being that tiona esistance t rros 


process. This makes litho a perfect the cost is fairly high mpared s eathering ill an 
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permanence are desired. There are 
no limitations to colors or the 
number of colors that may be com- 
bined in a given design. Bold, 
single-colored characters, such as 
those used on street and subway 
signs, are usually applied with 
stencils or masks. By means of 
vitreous decals or silk screen sten- 
cils, all manner of intricate, multi- 
colored designs can be reproduced. 

Elaborate porcelain emblems are 
produced by applying oxides in 
etched or other relief metal areas 
and fusing the nameplate or dial at 
appropriate temperatures. As a 
final step, the entire surface is 
buffed to give a high lustre to the 
metal portions. 

(1) Porcelain enamel has the 
electrical insulating properties of 
glass which makes it valuable in 
electrical construction. (2) The 
smooth surface of porcelain enamel 
can be etched. That makes it 
possible to furnish emblems whith 
have had one section treated in this 
way so that temporary reading can 
be applied by user. (3) Porcelain 
enameled signs can be furnished in 
any single color or combination of 
same making it possible to produce 
extremely attractive appearing 
items. (4) Porcelain enamel re- 
sists heat up to 800 F. This very 
valuable property makes it neces- 
sary to use this material where 
other products would be affected by 
heat. (5) Designs and reading 
matter can be put on porcelain 
enameled products either by the 
off-set printing or by stencils. 

These remarkable features have 
found an expanding outlet in kitch- 
enware, refrigerators, gas and elec- 
tric ranges, food processing ma- 
chinery, chemical and _ hospital 
equipment, outdoor signs and archi- 
tectural facings. 


Plastic Forms 


Plastic identification plates may 
either be fabricated or molded. 
Casting, a third method whereby 
metal or other opjects are embedded 
in clear plastic, has only found limi- 
ted applications to date. Fabrica- 
cated nameplates, dials, and scales 
ean be produced ‘rom either trans- 
parent or opaque, thermosetting or 
thermoplastic sheet by engraving, 
etching, printing, stenciling, lami- 
nating, branding, or embossing. 
Such plates are usually designed as 
individual components, but all the 
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aforementioned processes, except 
laminating may also be utilized to 
decorate plastic members. 

Large wiring diagrams, instru- 
ment panels, charts, _ plotting 
boards, fluorescent scales and dials 
and nameplates, of course, are typi- 
ca! applications of the laminated 
graphic form of identification. 

Engraved, laminated plates are 
used to best advantage when rela- 
tively small quantities are involved 
or where similar types of plates 
may have slightly different mark- 
ings. Electrical switch and panel- 
boards are a particularly good ex- 
ample, for such specialized and usu- 
ally “tailored made” equipment re- 
quires proper identification of each 
circuit and control component with 
generally no two plates being alike. 
When markings are uniform and 
the quantities are large enough 
to absorb the set-up costs of print- 
ing, for instance, or certain tools 
that may be required, any of the 
other following processes may be 
considered advantageously. 

One of the most glamorous forms 
of product identification yet 
achieved is the comparatively re- 
eent plastic molded, three dimen- 
sional type of nameplate. These 
parts are particularly striking in 
their appearance because they cre- 
ate an interesting illusion of depth 
and richness by presenting colored 
characters, designs, or indicia that 
appear to be suspended individu- 
ally in a solid, transparent body. 
They are molded cf clear plastic 
material, usually Lucite or Plexi- 
glas, with designs on the rear sur- 
face that appear in relief when 
viewed from the front. These areas 
are then made to assume their in- 
dependent forms by coloring them 
with paint. Form fitting masks 
and plugs are used to shield the 
recessed areas while the _ back- 
grounds are sprayed. After these 
have dried sufficiently, the masks 
are removed and the entire rear 
surface is coated with a contrast- 
ing color or colors, that will be 
visible only in the relief areas. 
These then appear to constitute the 
exterior surfaces of a solid object. 


Decalcomanias 


“Decal” transfers are character- 
ized by a deceptively homogenous 
nature which makes them appear 
to be painted to the surface they 
adorn. This resemblance is by no 
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means coincidental, however, f 
decals actually are a paint job ir 
themselves, consisting of films 
paint or ink in several layers on ; 
removable paper packing. 

“Slide-off decals” are the mos: 
familiar type of transfer and thes: 
are produced briefly as follows. A) 
adhesive is first printed, in the out 
line of the finished design, on 
water soluble coated, absorbent 
paper. Several opaque undercoat: 
are then printed over this fo 
strength, followed by the various 
colors of the design itself. A pro- 
tective film of clear lacquer is 
coated over the design as a last 
step. Application merely requires 
the paper backing: to be released, in 
water, from the film of pigments 
which is slid off, film side up, onto 
the article to be decorated. The 
adhesive, with a little pressure, 
assures a permanent bond. 

Decals are available for adhesion 
to many varied surfaces, including 
coarse crinkle finishes, plastics, 
rubber, and fabrics. Vitreous 
decals are fired and fused to ceram- 
ics, porcelain, and glass. Another 
interesting variation are the new 
aluminum foil, ‘““Metal-Cals’”’. These 
resemble an_ exceptionally thin 
metal nameplate, but are unlike in 
that they are secured by adhesives. 

Data, such as mechanical and 
electrical ratings, which may vary 
from machine to machine, may be 
inserted as a separate transfer in 
combination with the trademark. 
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Further Principles of 
BUFFER DESIGN 


IN A PREVIOUS article, PRODUCT 
ENGINEERING, November 1950, page 
156, the author discussed the perform- 
ance characteristics of various buffer 
types. Also, formulas were presented 
that analyzed the hydraulic phenomena 
that occur within a buffer at impact. 

After selection of the buffer-type 
that best fits the application, the engi- 
° The opinions and assertations contained herein 
re the private ones of the writer and are not to 


© construed as official or reflecting the views of 
the Navy Dept. or the Naval Service at large. 


JOSEPH BROWN* 


Engineer, Naval Aircraft Factory Philadelphia 


neer is faced with the problem of de 
signing the buffer itself. The main 
factors in buffer design are the peak 
pressure of the liquid or gas, which 
determines the stresses to be withstood 
by the buffer length of 
piston stroke; and orifice area. These 
factors establish the rate of decelera- 
tion of the moving body. Since piston 
travel is usually fixed by the amount 
of space available for installation of 


structure ; 
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the butter, fluid pressure and orifi 
area are the unknowns to be solved for 


i 


the equations applicable to the buffer 


ty pe 


elected 
SOIC 


Hydraulic Buffer Formulas 
The following are the symbols employed 


tal orice area, sq 




















D = piston diameter, in 
D, = piston diameter at start of travel, 
in 
E = energy absorbed by fluid, ft lb 
f = acceleration, fps? 
I = force on piston, lb 
= accelerauon due to gravity, fps? 
P pressure, psi 


= piston travel from start, in. 
Smaz = full stroke of piston, in. 

= velocity of piston, fps 

= velocity of fluid, fps 


H = weight of body to be slowed, lb 
¥ = density of Huid in cylinder, 
Ilb/cu fe 


The following formulas assume the 
existance of no friction or other re- 
tarding force except the hydraulic 
back pressure caused by the orifices. 
The other forces are negligible in 
most cases. The hydraulic buffet 
formulas are derived from these basic 
relationships: 


Bernoulli’s theorem: 1449/y=/?/2g (1) 
Continuity equation: V = As/a (2) 
p = y A? 2/(a* 2g) from equations 
(1) and (2) (3) 
and F = Ap = 2 y 4°2/(2a° 
re yc Ads 
Energy Equation: —Wdo/v= ~..~—— (4) 
3456 a? 


Constant Orifice Buffer. When the 

orifice of the buffer is constant in 

area, Eq (4) may be integrated to give 
the following formula: 
° =r 

log. — = . : (5 

Ot, 5,456 at °) 


o 


The above formula indicates that v 
can equal zero only when s equals in- 
finity. This may be surprising in light 
of the fact that most standard buffers 
stop the motion in a finite distance. 
The buffer spear will theoretically bot- 
tom, although if v is small enough, 
bottoming will be prevented by fric- 
tion alone. The magnitude of v can 
be made as small as desired merely by 
adjusting the size of the orifice area. 
Also, it should be evident from Eq 
(5), which has been derived free of 
approximating assumptions, that the 
velocity of the piston is predetermined 
for any point along the stroke. It is 
wrong to assume a velocity variation 
other than that described by this 
equation. 

The constant orifice design results 
in the highest liquid pressures of any 
of the buffers discussed. It should be 
used only in light, inexpensive devices, 
where the high initial deceleration can 
be tolerated and the high pressures do 
not result in excessive weight for the 
small mechanisms. 


Constant Deceleration Buffers. There 
are many cases in which a constant de- 
celeration buffer may result in higher 
reactions than one in which the de- 
celeration will vary to a slight extent. 
This is true where deceleration is held 
constant from the very instant of 
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impact. In such buffers, peak loads 
may occur that are double those re- 
sulting from a gradually applied de- 
celeration. It is therefore advisable 
to add to the constant deceleration 
stroke a small introductory stroke 
which will gradually increase the de- 
celeration from a relatively small mag- 
nitude to the desired value. The 
equation for the area of the orifice at 
any point aiong the stroke is: 

72243 

a? = (0,8 — 2fs/12) Fe 


(6) 


“ 
f 


ll 
2 
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Constant deceleration buffers are the 
most expensive of the hydraulic buffers 
due to the care required in securing 
the proper orifice contour. Moreover, 
they will not produce constant decelera- 
tion if the weight of the body to be 
stopped is altered, although if the de- 
sign speed is changed, constant de 
celeration will still be effected. 


Equations For Approximately Constant 
Deceieration Buffers. For a given 
length of stroke, these buffers are 
subject to higher pressures than con- 
stant deceleration buffers. However, 
they are cheaper to manufacture and 
will serve the purpose as well. The 
lower cost of an approximately con- 
stant deceleration buffer is due to the 
fact that fewer points along the orifice 
contour are established by engineering 
calculations. Hence, less precise ma- 
chining is required. On the other 
hand, the orifice contour of a constant 
deceleration buffer is exactly deter- 
mined and machined accordingly. 


Tapered Slot Orifice 


If the slot has a constant depth and 
the width is defined by the relation 


ship 
(X, — X)/s = bk where 
k ? 
_- = tan ) 


then the velocity variation will be 


A 
o yC?4# — Cos 
Woe. = — > 2 
t 13,824d.k (tn)? 
: 4a 
ie) 
” 2 
(e/28 (@/2)5 a 
9 4 EFL - te — t+. (8) 
> * 33 $15 8, 


where n = number of slots 
¢ = depth of slot 
6 = angle of slot (radians) 


In brief, the procedure tollowe 
designing this type buffer is as 
lows. By use of the constant dece] 
tion Eq (5), the orifice area at 
start or mouth end of the tapered 
is determined. The area obtai 
thereby must be increased slightly 
cause the average tapered slot ori 
is slightly shorter than a constant 
celeration type orifice. The mouth 
area and the length of the cylinder 
establish the slot contour, so that angle 
@ can be found. For various values 
of s, the values of @ and a can be cal- 
culated from geometrical relationshi 
Substitution of the values of @ in 
Eq (8) yields the corresponding 1 
values. Then, Eq (3) can be solved 
for the magnitudes of pressure 
Orifice formed by conical rod sliding 
in fixed diameter hole. lf (D-D,)/2 
— & defines the slope of the rod where 
D is the rod diameter, then 


4 Di + 5a2D (3) 


loge. = 3, 800k 3(d2 — D 
: 5d; | (> ‘. =) D 
vs law | 
Orifice formed by taperd slot in pist 
The orifice area in this case and 


the following one varies with strok 
so that a = a, — és for which 


» 
eg, —- © aa [ 4 (- - ) 
¢ 2kih Be a 


- a = . Z2—4,*1,, 
—3.4 logs = + 34 (a — a) — 5% | 
Qo r4 
Orifice formed by helical sided gn 
in cylinder wall. Here, also. a 
_ ks. Therefore 


log. 2 yO? (- _ ') l 
o 2k a 1 

Effect of Varying W ‘eight and Spee 

on Constant Deceleration Brake 

buffer designed to produce constat 

deceleration or a constant retardin 
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Volume containing hydraulic fluid— 


- Orifice formed by slotting cylinder liner 
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Fig. 1—(A) Two hydraulic buffers mounted side by side on a Navy airplane catapult. Note the strain 
gages attached to the buffer pistons for determining impact effects. The mass that strikes these buffers 
consists of airplane and launching car. Their combined weight is approximately 8,000 lb moving at 70 
mph at the instant of impact. (B) Cross-section drawing of one of the H4 catapult buffers. On impact, 
the hydraulic fluid is forced past the piston through an orifice machined into the cylinder walls. 


orce for a certain set of conditions 
metimes is used in an entirely dif- 
ferent application. For example, 
may be desirable to mount a particular 
gun barrel in a carriage that was de- 
igned for a gun barrel of a differen: 
veight. Or it may be necessary to 
test the performance of a mechanism 
ind the only decelerating means avail- 
‘le is the hydraulic buffer designed 
r another type of mechanism. Ordi- 
tily if the buffer is designed pri- 
itily with ease of manufacture in 
nd, the orifice dimensions will vary 
some linear way as described above. 
It is possible by utilizing the equations 


Pxopuct ENGINEERING - 


i 


DecemBer, 1950 

















Piston 

















given for approximately constant 
celeration buffers to determine velo 
and pressure characteristics for the 
new set of conditions. However, when 
the buffer is designed as onstant 
deceleration buffer for a given weight 
to be stopped at a given initial velocity, 
it will produce constant deceleration 


for these conditions on!y. The fol 


lowing analysis can be used in deter 
mining pressure and velocity char 


acteristics when weight and velocity of 


moving body have been altered 

Let subscript 1 denote the char 
acteristics of the body for which the 
buffer was designed. Let subscript 














































Burt f and 1s variable whereas f; 1s 


constant 


rl Whi ( ) Ws 


ince f; 1s constant 


WW 
iW 2 ili 
iT 
W. 2 . 
Integrating 
W, ) + 2, . 
7) i D0? 


iW W 


~ [ 0 Fo 2" . ( : ) Win 


Thus, the velocity of the new body as 
compared to the velocity of the ori- 
ginal body for a given point along the 


stroke is 


WV ; 
- ( “4 ) W. (14) 


A special case exists when W, = 
W’,. Then, v, will be proportional to 
v:. By substituting Eq (14) in Eq 
(13), it can be seen that f. is also a 
constant and that the stroke will re- 
main the same as in condition (1), 


sing 7 


adie A( =) ’ 251 (= ) . 254 
Going back to the case where W’: is 
yCArv? 
2ea* 
is the pressure at a given point. But 
at the same point for the original con- 





not equal to Ws, p,» 


dition (1) Pp, = and is a 
constant of known value. 
Thus 

2h, 


= 
ll 


n(™) =» [=] (2) 
, v% ?% P10 
Oca t ? W, 


__ 2W/Ws 
C10 





And since 7; t." ae D3 


* 


W/W," 


FZ - 1) 
4+. 2 f, 5) Ws , — 
réfi- This gives the pres- 
sure at any point for the modified condition. 

Analyzing this last equation, it is 
seen that for the case where W’, is less 
than W’,, or where the weight is in- 
creased above design conditions, the 
factor W/W’ 1 is less than zero 
Then at the end of travel, when 
Vie + 2f,5 = 0, pf. will become in- 
finite since the zero will be in the 
denominator. This, then, indicates 
that in this case the kinetic energy of 
the body must be so limited that it is 
practically all consumed pricr to the 
completition of the stroke, so that an 
allowable bottoming velocity will not 
be exceeded. 

When W, exceeds W,, the final 
pressure (ps) equals zero. This in- 
dicates a shortened buffer _ stroke. 
When W, equals Ws, this equation is 
indeterminate. But it has been shown 
that the stroke will be the same as for 
condition (1) and that the pressure 
will vary as the square of the initial 
velocity. 

To compute the energy absorbed up 
to any distance s along the stroke: 


Energy = fr fd -f 21/Ws 
T10 





Fig. 2—Principles of buffer design were applied to design of an automatically operated 
valve. Hydraulic fluid retards the movement of the valve pintle against valve body. 
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In the case where W’, is less than 
a balance must be sought between 
energy left unabsorbed by the butfer 
orifice and the energy stored in 
buffer fluid. Thus 





- 
W, 
Wevet Mis - pb? f 
eat (1+ EW, = ABE a 
- ' rn > > 
of P10 - é 
where § is the linear compression in g 


the fluid and B is the bulk modulus 
the brake liquid. P,,.2 may be sol 
for in the above equation. 





11 
Compound Buffer Action ru 
Two hydraulic buffers are sometir . 
placed in series to alleviate impact -elat 
conditions. In analyzing a typical ca wdr 
it is seen that the forces applied t simi! 
both buffer pistons are equal at 
instant. Since the forces are direct] 
dependent upon the velocities, the Sim 
ratio of velocities for the two buffers Le 
can be determined for any position 
along the stroke. For example, con 
sider a buffer of constant area (si = 
script 1) striking a buffer designed for pe 
constant deceleration (subscript I 
Then, neglecting buffer weight: halt 
i i Cy A302 “ C*y Ago? ia Als 
ti Ay 2a? 2ak he 
and C are assumed to be the same for bott 
buffers and 2 is the velocity of the piston Thu: 


relative to the buffer cylinder 


01 2 4, 3/a\? - AIso 
(=) - (7) (2). rr te be 


‘ .. | ae 
fers in question — Is a constant. 











(%: j, or 
> W.—1 ] si ‘ Ay\3/2 : 
: “i Ad Therefore let 2)°/“ — bso that 2, = 
: A 7 
AW, i 7 | 
= 5 = ¢ > +r ( 
2AW" — Now 4; and az are constant. Thus _ 
7 a2 c1er 
W, , . 
; W 2% = kove where ke = baj/ a2 leak 
x [(’ ° *) = ‘] ee sur 
ae Let s, be the distance advanced du: The 
Wee ing the buffer stroke by the body to be sinc 
~ oe stopped. Then 5, == 5, + Se. Als dis. 
. ; . 4 Fri 
; W Vo = 1 + Ve = V2 | l tT Re = ( ) Th 
. 1 + 2fis\ W2 ” 
x oe —_ 1 Si con 
ss d eo (2, 4.35.27 5, ‘ 
- WV fi J (Dee? soe 0%) =| e yA — bas 
Since 4p; = - ce 2a? ] 
C CyAsoPdss 
¥. 2a ‘ed aa 
0 
Liquid filled space f 
“" Metering orifice _ ir As ods, 
,, P g 094g = 2g ar 
LU Upp P 
52 
f A? V2°aS2 
4 ot 
S, 
K 2 
Cry A} ( ) 2d 1 
-4 fees 
r) a, 
Ss . 
Asot dss Fi 
; w 
+a + Ki az 
” 
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Thus for any value of 5, the 
agnitude of v, is determined. For any 
value of v,., values for 1, t, p, and 
may be calculated from the above 
relationships. Other combinations of 
ise hydraulic buffers can be computed in 
t similar manner. 





any : 
tly Compression Type Bufters 
the Simple Pneumatic 
, Let » = gas pressure, absolute 
on V= volume 
yn k = specific heat ratio 
Subscript 1 = initial conditions 
Subscript 2 = final conditions 
») The energy of the weight to be 
halted can be represented by W'2*/2g. 
Also, the energy needed to compress 
the gas is (Poo — pV) /é-1. 
o an pVe— al ; 
ron Thus — = us| | 15 
- 2g k—l1 
y 
Also p2 = pr ( i, )' 
md is 144m J) i A 1) 1é 
r—r= ( ) 
» 2g k-1 L\VP, 
The above formulas are theoretical 
only, based upon 100 percent efh- 


ciency of brake operation. Actually air 
leakage decreases the maximum pres- 
sure of p, and increases the stroke. 
There is a limit to permissible leakage, 
€ since excessive e may result in 
disasterous bottoming of the piston. 
Friction forces will also decrease p>. 
) Thus, the theoretical value of pz is 
conservative and it can be used as the 
basis for the buffer design. 
In cases of extremely high compres- 





sion, the ideal gas law must be modi- 
fied. It becomes pu —cnRT, where « 
is a compressibility factor. For pres- 
sures of 100 atmospheres, this factor is 
1.05. At a pressure of 200 atmos- 
pheres, the factor is 1.10. The com- 
pressibility factor is not usually con 
sidered in buffer design because its 
magnitude is not excessive. Any errors 
arriving from neglect of the compres- 
sibility factor are minimized since Eqs 
(15) and (16) are on the conserva 
tive 
The design of non-simple pneu 
matic buffers, such as those with aux 
iliary air supply, is somewhat more 
tedious. The performance of these 
brakes can be analyzed by simple ther 
modynamic relationships. But the mo 
tion must be divided in small intervals 
and solved approximately, due mainly 
to the exponential characteristics of 
the available relationships 
Hydraulic Buffers. The hydraulic buf 
fers previously covered were of the 
orifice type in which energy is dissi- 
pated. A second kind of hydraulic 
buffer is the energy storing type. Brak- 
ing force is proportional to displace- 
ment since the bulk modulus of the 
fluid is practically constant. The energy 
equation is set up from the following 
relationships. Let 


side as discussed above 


B = bulk modulus (average 
Ve = liquid volume 
p = liquid pressure 
A, = effective piston area curing braking 
stroke 
Le r 
By definition, B = p . 
Aj 


V 
F= Ay >= Ay B- *. 


And since A V = A, 


— ee ee 
K. E. = 1/2 4 r 


This energy is stored almost entirely 











in the liquid and must be dissipated if 
rebound of equal velocity is to be 
avoided. In the 
accomplished by the presence of con 


Dowty brake this ts 


stant area orifiees in the piston head 
The magnitude of the total area o 
these orifices is determined as follows 
et 4 = erective muston area yn itn 
Let 4; fect I 
stroke 
W, = piston weight 


Then, the force equation for the p 


ton can be written as 


{2 B Wwf Cc !. 
j 
i C { 
This ts line difterential e 


of first order, solution of which ts 
i? Bu 2A 1) 
VA ( i, 
BH 2h 
' ii 
VK? 
: 
where A 
The proper orifice area is to 
from the above equation by cut-and 


try. By substituting various values ot 


orifice areas (2), the designer can d 
termine orimce area needed to pro 
duce the allowable velocity (1) at the 


desired piston stroke (1) 
Conclusions 


The principles here 


applicable not only to buffer design 
but also to related fields in hydraulics 
For instance, by use of the given re 


“e 
lationships, it is possible to dece 


the pin le of an automatic valve so as 
to avoid noisy or damaging impa 
upon the seat The sket 1 | x 
shows the construction of a valve em 
ploying a built-in bufter. In general, 


anyone contronted w hydraulx € 
ae a PS IR 
ering problems, contro \ ible 
! e 
eierations ofr ChHnere’y 1ISS 
vices may find Ss yses \ 




















Fig. 3—Water brake is form of hydraulic buffer. It is an economical means of stopping heavy, fast moving loads. Diaphragm and 
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water must be replaced after each usage. 
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Water brakes are definitely 


not suited for operations that 





are rapidly repeated 









atte thatthe ttt ttt tt ttt ddd hhh hhh hhh iit ii iii iii titi titi itt itt tii titi it iitiitiiiiiti 














Types of Mounts fof Vi 


£ 


ing if 
Vibs iy be caused by as balanced rotor or reciprocatit 
elements of a machine By flexibly supporting the vibrating 
t listurba ni gt tly aps rbed DV ¢t I | 
I fhective sola he iting 
t it its natural f ncy is low in ¢ rt 
f a chanel e. As the disturbing fre« 
vreat ' s th natur f 1 
1 syst I i” ration na 
f Py we rt i \ 
tion of the spring This xpressed b 
SS Va { ) 
7 1] 1 1D ] Ldit 
l x } y i t aC i 
1 t is g 1 t ’ solati ncy t 
| lar n } 
I ul ( ivailab Most of 
rubber f } this rubber t 





8 F. Goodrich S 


Fig. 1—Rated at 80 Ib/linear in. with a 


shear deflection of 1 in., this type has a 
compression rating of 250 Ib/linear in. at 
5/16 in. deflection. Requires drilling and 
cutting to proper length. 





(A) MB Mio Co 


105 Ib/linear in. 


Fig. 2—This mount has ratings from 40 to 
and deflects } in. 
ber is stressed in shear and compression 
As a result, the load deflection curve is 
non-linear, which prevents resonance. 





Fig. 4—For heavy, flat base, equipment several materials are 
available for vibration isolation; these are most effective where 
very high frequencies and disturbing sound are to be reduced. 
Sheets of felt, cork, and rubber are most commonly used. (A) 


Isomode pads of neoprene are 5/16 in. thick and are used 


loadings of from 10 to 60 psi. Maximum deflected height is } in.; 


at 





Lessee renenent 





ickness. W g load pacity ({ 
juired, rub i pression is use¢ 
An hod unted 1 tour resilient 
x les 1 consequently six natural fr 
I Llys irs vibdrat is is des ved PRopuUC 
NEERING, Nov ) 1945 
For single-deg translational 1 of a body w 
f 1 on t ( t Stiffness of eac L 
be in proportion to the weight supported. Besides moti 
vertical plan itural frequency in the horizontal pla 
be also calculated. For the lowest natural frequency of 
intings should be loaded close to the maximum rating 
In applying vibration mounts, three factors are impor 
keep mounts far apart for better stability; (2) mounts 
1 plane w passes through the c gravity 
pended mass; (3) use of hold-down screws snubbe: 
irege I S 
A | 1 of the applicati f vibration 
g PropuUCT ENGINEFRING, Septemb 1d Octobe 





Fig. 3—Channel-type mounting comes 


Rub- two basic sizes: small, for vertical | 
up to 95 Ib (illustrated); large, for | 
to 420 Ib. Lengths are 1 to 7 in. Can 


verted for overhead suspensions. 





Kor fund Co 


several layers can be used. (B) Vibrapad consisting of alterna‘ 





Stomped 
holder 


fo 





Fig. 6- 
tach an 
270 Ib, 
and cor 
oles a 


layers of cotton duck and rubber, § in. thick, is used for loads 


up to 200 psi. (C) Elasto-rib is a combination of cork 
ribbed-rubber which is rated up to 35 psi. Minimum thickne 
1 in. (D) Natural cork plates are held by a steel frame. T! 
ness ranges from 1 to 4 in. and widths up to 24 inches 
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THOMAS R. 


Finn and Co 


FINN 


npany 





INDIVIDUAL MOUN 





Snubbing 
washers 





| 


aan 











Vertical Snubbing 


_ Rubber thickness Type 


“ can be increased 
for vertical 
snubbing 








Multi - plane 
Type 





Bonded plote mount 
con be used 


without holder J 


Fig. S—(A) Axial ratings of this standard series are: 1 to 90 Ib 
t deflections of 1/16 or 4 in. Mounting is about twice as stiff 
radially as compared to the axial direction. For loads up to 310 








tions. Attachment ‘5 


Equo/ 


TS 


Ib, the rubber is soiid. (B) Small mount is rated from 1/3 to 3 
Ib per unit. Isolates vibrations as low as 900 cpm in all direc- 


simplified by punched or tapped holes 


spring rates 


n all orect. 








7—Mounts are rated at 150 to 2,670 
Ib at ©.15 in. deflection. The natura! fre- 
quency is about 490 cpm. Sleeve ID va 
ries from 0.437 to 1.00 in. and the overall 
height is from 1.75 to 4.00 in 


Fig. 6—Stud-type pads are simple to at- Fig. 
tach and rated in compression from 2 to 
270 Ib, but limited to applications of shear 
and compression forces. Pads with tapped 
oles are made for cap screws. 


_ Angulor 
: Rubber is held 
mechorically by 
compression ond 
recess in meto 


__- fubber is not bonded 
but neld by pressure 


Horris Products Co 
ig. 9—Specially designed, this mount is 


Genera/ Tire Co. 


Fig. 10—For heavy loads, rolling joint is 


idely used in automotive industry. Be- 
des axial and radial resiliency, it is 
sed for torsional and angular motion. 


useful in applications where alignment is 
important. Normal ratings range from 
125 to 1,500 Ib at 0.24 in. deflection. 


ons 


All metal mount for extreme 
Woven wire 
With a 
spring rate, it has good damping effects 
Unit load ratings are from 2 to 25 Ib 


Fig. 8 
perature condition: 
for resilient 


ten 
} 


is used 


element varving 





Cs 


Firestone Twe and Rubber Ca 


Fig. 11—Metal reinforced rubber pads 
are designed for loads of 250 to 1,700 Ib 
All pads have the same overall dimen- 
sions. Attaching bolts are: 4, 


. 
£ or 2 inch 
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Fiigh Speed 


R. J. CAMERON 


Ross Operating Valve Company 


Pneumatic Circuits 


Fast action 1s a characteristic of most pneumatic devices. But 
close-coupling and pilot operation make them faster still 


THE DESIGNER OF AN AIR-OPERATED 
MACHINE has little choice in the loca- 
of the actuating cylinder. Since the 
cylinder must be mechanically con- 
nected to the working part, it is 
mounted as near to that part as pos- 
sible. The placement of the operating 
valves, however, is another story. 
There is no such obvious limitation 
that governs valve location. As a 
result, the designer is often guided by 
convenience—rather than sound en- 
gineering principles—when installing 
a valve in a machine. 


From an efficiency standpoint, place- 
ment of the operating valve should 
not be treated casually. There is an 
optimum location for the valve. For 
best results, an operating valve should 
be close-coupled to the actuating 
cylinder. 

One advantage to be gained from 
close-coupling is fast operation, since 
the operating air has less distance to 
travel. Admission and exhaust of air 
follows valve action immediately. 
There is no delay between valve and 
cylinder actions as occurs when size- 


able lengths of pipe must be filled 
with or emptied of air. Thus, close- 
coupling appreciably lessens the time 
lag between the instant a control action 
is initiated and the beginning of pis- 
ton movement. 

Close-coupling has the further ad- 
vantage of actually using less air than 
would be required otherwise. If long 
lengths of pipe are connected between 
valve and cylinder, air waste is un- 
avoidable. For each operation, the 
inlet pipes as well as the cylinder must 
be filled with air. The air in the 
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ipes is non-productive and is a total 
the 
tual saving in air cost may prove to 

considerable. In addition, the 
xtra length of pipe increases pressure 
p, which can affect both the cost 
nd the speed of operation. Occasion- 
lly, close-coupling allows the use of 

smaller valve than pre- 
iously employed in a particular air 

rcuit. Since air and 
piston movement faster with close- 
oupling, valve diameter can be re- 
juced and yet sufficient air to 
maintain the normal operating speed 
»f the machine. 

In some cases, close-coupling can 
be accomplished with a single 4-way 
valve. The valve is located as de- 
nicted in sketch (a), as close to the 
cylinder body as practical. Generally, 
this arrangement is advised only for 
short stroke cylinders. 


ss. Over long periods of time 


leon 
rop, 


size was 


waste is less 


pass 


F Double-acting cylinder 





Piston rod 







4-woy volve 


In the majority of applications, it 
is usually more practical to use two 
3-way valves for close-coupling in lieu 
of the single 4-way valve. A 4-way 
valve is actually a combination of a 
normally-open and a normally-closed 
3-way valve. Each of the two valves 
is mounted as shown in sketch (b), 
directly on either end of the cylinder. 
A short nipple ordinarily serves as 
the connecting means. The use of two 
valves is definitely recommended 
where jong cylinders are employed. 


-Double-acting cylinder 
r 





wixhoust 





/nlet oir 


In some cases, the operating valves 
can be designed as integral elements 
of the cylinder heads. This arrange- 
ment provides the fastest piston re- 
sponse and a minimum of air waste 
and pressure drop. However, such a 
valve assembly must be designed in- 
dividually for each specific cylinder 
application. Thus, integral valve as- 
semblies are impractical costwise ex- 
cept where quantity production is 
anticipated. The vacuum-powered 
window lift apparatus available on 


Kaiser-Frazer automobiles incorporates 
assemblies. 
manufacturing 


integral 
Here, of 


valve-cylinder 
course, the 
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volume involved quickly compensates 
tor the cost of engineering and special 
tooling 

The use of two 3-way valves on a 
double acting cylinder makes it pos- 
sible to supply different air pressures 
for the power and return strokes. The 
power stroke will often require a 
specific pressure, either high or low, 
because in its action it creates a press- 
ure Or squeeze on the work. Because 
the air travels through an independent 
3-way valve, the pressure may be eas- 
ily varied ahead of this valve without 
affecting the return stroke. Likewise, 
the return stroke, being independent, 
may use only so much pressure as 
would be required to furnish the ne 
essary speed of withdrawal for the 
application. of 
i air pressure for either stroke 
will result in considerable savings of 
compressed air 


In some cases the usc 


Actuation of Operating Valves 


Close-coupled valves may be a 
tuated directly (manually or by means 
of cams, trip dogs or solenoids) or 
indirectly through a pilot valve. The 
pilot valve in turn may be controlled 
manually, mechanically or electrically. 

As far valve actuation is con- 
cerned, the first problem for the de- 
signer is to choose between manual, 
mechanical and electrical means. The 
main determining factor is the nature 
of the application and the degree of 
automation wanted. Where the air 
cylinder is not conveniently access- 
ible, where complicated lever systems 
are undesirable, or where pushbution 
or Microswitch tripping is essential, 
the usual choice is solenoid actuation 

The advantages of the 


as 


] id 
soienoid 


valve are apparent Operation ts 
rapid. Response to control action is 
instantaneous. Arrangement of the 
control device with relation to the 
cylinder and valve is very flexible 
The control device may be a push 
button on a remote panel, or it may 
be a limit switch located at the far 


end of the machine from the valve 
Interlocking and fail-safe 

are simply accomplished 

carelessness or rough handling 
affect the life of the valve 


provisions 


Operator 


Operating valves are now at a stage 
of development where many millions 
of operations may be expected before 
repair is needed Valves of rugged 
construction last many many millions 
of operations without any maintenance 
down-time whatever, except in the 
control portion of the circuit 

Life-expectancy of a solenoid is not 
as great as that of tl 


he operating valve 
Sometimes a solenoid must be repaired 


t = 


or replaced before the valve requires 
: i 





attention The breakdown of a so 
noid is due to impact rather than wear 
Normally, a solenoid armature co 
sists of a stack of silicon iron lamin 
tions riveted together Continuing 
impact STTCSSES, na fatigue n iead 
oO tatiure 
To reduce the problem o solenoid 
life, many designers are adopting pilo 
operated valves. Pilot air pressure is 
I t 
used to shift the main valv whi 
the pilot valve itself may e solenoid 
actuated, In such cases the so vid 
is small in size and thus will last much 
longer than the large solenoid at 
would be needed to shift the 
valve directly 
Certainly an important point abo 
small solenoids is the |! 
solenoids require considera Vy iess ¢ 
This factor is very importa 
when a group of soleno lves are 
used on an installation, s re 
consumption on several solenoid valves 
can add to a considera req 
ment 
Pilot ope ited solenoid valves al 
ordinarily lower in st than ct 
solenoid operated valves This 1s be 
cause the solenoids themselves ex 
pensive axcounting for! is is 
2 of the cost of a large size soleno i 
valve In solenoid yt 
operate 1 valves the solenoids are sn 
in size and may represent only 5 
the total valve cost. With pilot o 
tion, solenoid cost does not go 
proportion to the size i exity 
of the main valve. The s solenoid 
can be used for a great variety of valve 
sizes. Thus, standardization also 
tion 
Pilot operated master valves 
he same flexibility of lo o 
ontrol th haracter . ‘ 
valv The € 
sing y oper ¢ . 
no e control s 
e (< < 
c Ss 4 if ) 
panel, where they R Ss 
m ena Ele " 5 
Wwirin g solate S 
? ng any sir d ) 
Th yr lelay ‘“ \ ‘ 
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operation ts the time ft 
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High-Speed Pneumatic Circuits (continued) 


| Drop forging hammer is controlled 

by pilot operated  close-coupled 
valves. When the foot treadle is de- 
pressed, the pilot valve supplies air 
through valve 2 to the head of valve 3. 
Operation of valve 3 allows the hammer 
to drop by cutting off air and opening 
the bottom of the cylinder to exhaust. 
The hammer strikes valve 4, which does 
not affect the circuit at this time. Contin- 
uing downward, the hammer hits pilot 
valve 5, which supplies air to the head of 


> 


valve 2. The shifting of valve 2 opens the 
head of valve 3 to exhaust. Valve 3 re- 
verses and causes the hammer to be lifted. 
In its upward travel, the hammer hits 
valve 5 again (with no effect this time) 
and then strikes valve 4. This exhausts the 
air in the head of valve 2, reversing this 
valve which in turn shifts valve 3 again. 


Then, the hammer will drop again. 


Tube forming machine bends the 
2 tube, reams the tube end, withdraws 
the ream and then releases the tube. 
Momentary operation of the valve 1 sup- 
plies air to the head of valve 2. Air flows 
past the ball check above the head of the 
operating spool, immediately reversing 
this valve. This action supplies air to 
the cylinder, advancing the piston against 
the tube. Note that the air supplied to the 
cvlinder is also teed off to the head of 
valve 3 so that valve 3 is reversed by the 
action of valve 2, permitting piston to 
advance. The piston bends the tube against 
the block until it trips the limit switch 4, 
which starts operation of the motor driven 
reamer. The reamer reams the tube and 
withdraws. After a time delay, deter- 
mined by the setting of the needle in its 
head, valve 2 reverses, shifting valve 3 


ind withdrawing the bending rod 


3 A circuit for alternate clockwise or 

counter-clockwise rotation of an air 
motor with positive stop. In this circuit, 
if the selector switch is returned to the 
right, the straightway normally-closed 
valve 2 is energized, supplying air to the 
air motor. At the same time, the normally- 
closed valve 3 is energized allowing the 
air supplied by valve 2 to exhaust through 
the motor. If the selector switch is thrown 
to the left, then normally-closed valves 1 
and 3 are energized, supplying air to the 
motor and opening exhaust of the motor. 
If the selector switch is returned to the 
neutral position, all three normally-closed 
valves are closed and the air motor will 
be motionless. Note that in this case the 
operating valves are actuated by means 
of solenoids. The control switch may be 
located remotely from the valves. All 
valves are close-coupled to the air motor 
to assure fast response to control. 
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Circuit using pilot operated, close 
coupled valves to duplicate the ac- 
tion of a 3-position, 4-way double solen- 
oid valve. In the neutral position, the op 
erating piston is locked by air trapped in 
the cylinder. When selector switch is 
thrown to the right, valve B is reversed, 
providing air to the heads of master 
valves 3 and 4. This supplies air to the 
lower end of the cylinder and exhausts 
air from the upper end, causing the piston 
rod to retract. The return of the selector 
switch to the neutral position de-engerizes 
the solenoid of valve B, exhausting the 
heads of valves 3 and 4 and closing them. 
This traps the air in the cylinder. Throw- 
ing the selector switch to the left ener 
gizes the solenoid of the valve A, which 
provides air to the heads of master valves 
1 and 2 reversing them and extending the 


piston rod 


Jolt circuit of this foundry machine 

is started with the momentary oper- 
ation of valve 1, which supplies air to the 
head of valve 2. This valve immediarels 
opens, causing air to flow behind the jolt 
piston. The oscillation will continue for 
the number of cycles pre-set by the needle 
adjustment in the head of valve 2. The 
cross arm squeeze circuit ts initiated by 
the depression of valve 4, which supplies 
air to the heads of valves 4 and 5. This 


reverses the cross arm cylinder, causin 


the piston { rdvance na tri} Valve 
This m mentarily supplies a tne 
head of valve . which reverses caus 
the s« ee7e cvil ler rod t uiva ‘ ve 
riding the cam of valve 8 After a time 
delay, valve 7 reverses, causing the 
squeeze rod to withdraw and trippin 


valve 8. This exhausts the heads of valves 


i and 5, retracting the cross ar 


6 Circuit tor operation of a tube bend 
: : of 


ing fixture. Momentary closing « 
limit switch 1 actuates valve 4 through 
relay 2. This admits air to the heads of 
valves 4, 5, 7 and 8 Valves 4, 5 and 8 
reverse immediately, causing the clamping 
rod to advance and exhausting air from 
the rod end of cylinder 10 and the Mank 


end of cvlinder 9. After a time lag, valve 


7 also reverses, causing the rod of cylin 
der 9 to retract and the rod of cylinder 


10 to advance. When piston of cylinder 
9 retracts, it opens limit switch 11. When 
the rod of cylinder 10 advances, it opens 
limit switch 12. These act to de-energize 
relay 2 and pilot valve 3. (Limit switches 
11 and 12 are interlocked.) This exhausts 
the pilot circuit, immediately reversing 
valves 5, 7 and 8, causing piston 9 to ad 
vance and piston 10 to retract. Valve 4 
reverses after a time lag and causes the 
rod of the clamping cvlinder to retract 











“Once-Through” Applications of Oils 
(Boundary Lubrication) 





METHOD PARTS SERVED 





Hand Oiling (Oil Can) Plain Bearings, Gears, 
Sliding Surfaces 


Drop-Feed Oiier Plain and Anti-Friction 
Bearings 
Wick-Feed Oiler Plain and Anti-Friction 
Bearings 
Bottle Oiler Plain Bearings 
Mechanical Force-Feed Plain Bearings, Recipro- 
Oiler cating Cylinders, Slid- 
ing Surfaces 





“Continuous Use” Applications of Oils 
(Flood Lubrication) 





Circulation System Plain, Anti-Friction Bear- 
ings, Gears 


Ring, Collar or Chain Plain Bearings 


Splash Plain and _ Anti- Friction 
Bearings, Gears, Eccentrics, Cams 


Bath Plain and  Anti- Friction 
Bearings, Gears, Eccentrics, Cams 





Fig. 1—“Once-through” method. These calender bearings 
receive lubrication by periodic application from an oil 
can. The oil goes through the bearing and is expended. 


Proper Application of 


BRUCE M. DUNHAM 


Industrial Products Department, Sun Oil Company 


FROM THE USER STANDPOINT, the most logical method of 
purchasing lubricating oils is by the “time-temperature 
factor.” This factor is dependent directly on the method 
of application. “Time’’ means the length of time a given 
quantity of oil must remain in a bearing, gear box or 
lubricating system. If a mechanical force-feed lubricator is 
used the oil to the bearing is soon lost, but the lubricator is 
constantly replacing the oil which has been lost. Here, the 
length of time that any given amount of oil stays in a 
bearing is relatively short. All methods of application of 
oil that allow it to remain only a short period of time 
without recovery are known as “‘once-through applica- 
tions."’ These methods are listed in the accompanying 
table. Conversely, if the oil is brought back to the bearing 
repeatedly, as in a circulating system, the length of time 
the oil must provide lubrication is relatively long. The 
table also lists standard methods of application in which 
the oil is subjected to long-time use. 

“a emperature’’ means the operating temperature of the 
oil in the bearing or other part. If the oil is fed to a 
compressor cylinder one drop at a time, then the oil tem- 
perature in the cylinder is assumed to be that of the cylinder 
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and cylinder wall. If oil is circulated to a bearing at 

given rate of flow, then the temperature can be assumed t 
be that measured at the immediate outlet of the bearing 
In the latter case, if flow is increased temperature will drop 

The higher the operating temperature to which an oil 
subjected, the more rapid is the rate of deterioration. On 
reasonably authentic source claims that the rate of oxidatior 
or breakdown of an oil doubles for every 18 F rise abov 
140 F. Whether this is absolutely true or not, it 
yam yoo that low operating temperatures are desirab] 
and equipment should be so designed that flow can 
adequate, and the oil can act as a coolant as well 
lubricant. 

What age to a petroleum oil when it does 
down? Briefly, this is what happens: The oil (1) form 
sludges; (2) forms resins, varnishes or gums: (3) form 
acids (corrosive and non corrosive) ; and (4) increases in 
viscosity or body. 

The extent to which one or more of these product 
deterioration forms depends on the quality of the oil, the 
time used and the temperature to which it is subjected. This 
deterioration is the direct cause of oxidation and is catalyzed 
in the presence of dirt, moisture and metals. 

Three classifications of petroleum oils sold industrially 
today lubricate 90 percent of all industrial machines and 
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Fig. 2—These calender bearings are lubricated by continuously circulating oil 
from a central reservoir. The cil is used over and over again at a relatively 
high temperature. Best performance is attained by using a type “C” oil. 


Lubricating Oils 


KNOWN as general iubdricating Ol 
7 . 
l 


ers distribute such grades. These 


"A Straight distilled lu 


No Suppieme ntary treatment 


Lubricant "“B Straight distilled lul 


with further refinement in the form 


treatment, solvent treatment, or filtering 


Distilled lubes with 


Lubricant “"( 


es 


, } 
Is employed 


i 
es similar to “A 
f dewaxing, acid 
and blending 


further refinement 


by solvent treatment, dewaxing, de-resining and filtering, 


} 


plus addition of fortifying agents to reduce or eliminate 
oxidation, corrosion and/or rusting. (These are commonly) 
known as “turbine quality oils.’’) 

The accompanying curve shows a plot of the average 
useful life versus operating temperature of these types 
This plot can be assumed to be reasonably accurate with 
respect to the comparable qualities of the reference oils 
It does not hold, however, if large quantities of contami- 
nents such as water, dust and/or cutting fluids enter the 
system. Data is based on eight hours per day operation with 
normal make-up of ten percent per vear. The slope of the 
curves at any point shows rate of breakdown of the oil 

The curve for oil “A” indicates that this type oil can be 
safely used for “continuous service” up to 120 F. It is not 
recommended for this type service above 120 F, and the 
dotted portion of the curve extending to 150 F indicates 
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Table I—U.S. Air Force Requirements for Adhesive Bonded Joints 
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° Sepa rate ¢ 
ly 


(5) Hydraulic Fluid, or 


Minin 


Strength 


Temperature 
Conditions 

72 to 76 F 

178 to 182 F 
—65 to —70 F 


500 psi 
,250 psi 
,500 ps 


2,000 psi 


hy Consider Adhesive 


SETH GUNTHORP 


Research Engineer, Consolidated-Vultee Aircraft Corp., 


San Diego, Calif 


RICHARD G. NAUGLE 


Project 


AS A RESULT OF EXTENSIVE RESEARCH 
and development work on metal ad- 
hesives during the past decade there 
are a number which have proven very 
successful. Test results have shown 
that this method is sufficiently strong 
to replace rivets and now certain air 
craft structures are joined this way. In 
England, the Come/, Dove and Meteor 
have panels which are strengthened 
with adhesive-bonded stringers. In 
this country, almost one third of the 
surface of the B-36 is reinforced with 
members held by adhesives 

This type of assembly offers a solu- 
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Engineer, Air Materiel Command, Wright Field 


tion to the problem of more efficient 
connections in thin, light weight 
structures. Eliminating the tedious 
process of drilling and _ riveting, 
bonding has shown a reduction in 
and also give much smoother 
surfaces, even in comparison with spot 
welds which leave slight indentations 

Although adhesive bonding was 
developed for extremely smooth sur- 
faces, important in high-speed aircraft, 
such surfaces have excellent possibili 
ties in many other products. For not 
only can dissimilar metals be joined to 
gether but other materials such as 


costs 


Propuct 


1 1 1 | bboen 
ciOin, Lass thermosettin 


and 
be easily attached to metals 


wood. 
plasti s can 
Adhesives Have Many Advantages 
sheets, the strength of 
joints is 


In thin 
riveted limited due to the 
low bearing strength of the 
consequently the shear value of 
rivets can rarely be developed. Bond 
ing is the only way that thin sheets 
can be made to develop their full ten 
sile strength. For example a 24S-1 
Alclad sheet less than 0.050 in. thick 
will fail in tension before a proper!) 
designed one-inch overlap adhesive 
bond. Bonded structures seldom fai 
in the bond during fatigue tests 

Adhesive bonds are 
salt-spray, humidity, and low temper- 
ature. Because of the nature of the 
aircraft structural applications, this 
type of joint has been subjected to 
extremely severe conditions 


netal 


resistant tl 


before 


ENGINEERING Decemper, 1950 





© RATAE SLPS SRE Sa NO NS SC ee Se ME TONE MMT ee 


Table II — Characteristics of Some Typical Metal Adhesives 


Trade al 
and 
Manufacture 


Araldite 
Ciba 
Products 
Corp 


3 Cycleweld** 
Chrysler 
Corp. 


C Metlbond** 
Narmco Inc 


M3c Phenol 
rubber base 
MN3c M3c plu 


{a therm 


D Redux** 
Resinous 
Products & 


Chemical Co. 


E Reanite 
U.S. Stoneware 
Co. 


* In liquid form—brus! 


30 1 


300-500 


psi at 


Bonded Structures? 


Smoother joints 


High strength 


Economical to apply 


Corrosion resistance 


© Dissimilar materials can be Joined 


approval. Table I illustrates the ex 
tensiveness of the U.S. Air Force re 
quirements for adhesive bonded con 
nections. To date only three adhesives 
satisfy these exacting conditions. They 
are listed in Table II. 

Attaching different metals  to- 
gether is often a source of galvank 
corrosion, particularly with aluminum 
and magnesium; such corrosion is 
prevented in a bonded joint since the 
adhesive separates the metal. This 
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bond, usually a neophrene-phenolic 
vinyl-phenolic resin, also serves as an 
electrical insulator 

In aircraft applications, weight 
an extremely important factor. A 
product designer is concerned 
with weight, for the cost of his prod 


b ' 
uct is directly affected by the weight 


, 
aiso 


of special alloys which may be re- 
quired. Using adhesive bonded joints, 
extremely thin metals can be used 
Heretofore, the thickness has 


yeen 
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Fig. 1 


Adhesives must be properly applied for maximum strength. (A) Plain lap joint has limited strength due to “peeling 


which is caused by distortion. (B) Tapered edges improve stress distribution and mean higher tensile loads can be safely carrie: 
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Fig. 2—Strength of plain lap joints is 


affected by the 
eccentricity which causes distortion. For maximum joint 
strength the metal should be tapered at 


the edges. 


Fig. 3—Static strength of lap joint is affected by both temperature 
and time. Strength is determined by creep of the joint equal to twice the 
adhesive thickness. Curves are based on tests using Adhesive C, Table II 
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Fig. 4—Shear strength of bonded lap joints is affected by 
thickness of metal. Based on tests of Adhesive C, Table II. 


the surface condition of the materials 
to be bonded: surfaces must be abso- 
lutely clean. This is necessary to in- 
sure a thorough wetting by the adhe- 
sive. This condition is similar to that 
which is required for painting or ap- 
plying other surface coatings. 

Besides the ability to adhere, a 
satisfactory adhesive must have cer- 
tain other qualities. It must be capable 
of curing or solidifying, and it must 
have both rigidity and strength. The 
thermal coethcient of expansion is also 
important. 

Use of high rigidity adhesives in 
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shear joints causes the load to be car- 
ried by a small area due to the stretch- 
ing of the bonded material. This 
results in a sharp stress concentration 
at the edges of the bond. Low modu- 
lus materials are not as strong and 
consequently deform under load. As 
a result, there is a more uniform load- 
ing over the bonded area. Adhesives 
have been produced with a proper bal- 
ance of these factors. This can be seen 
in the high ultimate strength of the 
adhesives listed in Table II. However, 
it is to be noted in Table I that the 
shear strength of the bonded aluminum 


Fig. 5—Recommended proportions of sheet stiffeners for bonding 
Tapered section prevents wrinkling and insures a smooth, strong joint 


alloy is lower at higher temperatures 
This is normal for many materials ot 
an organic nature, whether in adhesive 
form, laminated sheets or molded 
shapes. In addition, there are residual 
stresses that exist between the bond 
and the metal, due to the temperature 
change and the difference in thermal 
expansion of the metal and adhesive 
To minimize pre-stressing, the thermal! 
coefficient should be held nearly iden- 
tical to that of the material being 
bonded. 

The low temperature strength of 
bonded joints is about equal to that of 
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ints tested at room temperature. This 

probably due to the increase in 

vidity of the adhesive as well as the 
sidual stresses. Under these condi- 
ns the stress concentrations become 
serious factor. As a result, the overall 
nt strength is not improved for 
yplications at lower temperatures. 

For most adhesives, the process of 

ilcanization produces the necessary 

lidification for bonding. In this proc- 
ss, the long chain-like molecules of 
ie adhesives are chemically linked to 
ieighboring chains by agents intro- 
luced for this purpose. Sulphur is used 
n natural rubber and in some synthet- 
cs. In others the metallic oxides per- 
form thjs function much more effec- 
tively. The rate of vulcanization is 
greatly increased by heating and by the 
addition of small percentage of chemi- 
cal accelerating agents. The physical 
nature of this solid adhesive is largely 
determined by the amount of vulcaniz- 
ing agent employed and the time, tem- 
perature, and pressure during the proc- 
ess of curing. In general, an increase 
of any one of these results in a stiffer, 
less deformable bond and, if carried to 
extremes, may result in a joint which 
fails at low loads due to its inability 
to distribute these loads by local defor- 
mation. 

When the resinous edhesives are 
employed, solidification is achieved by 
a process called polymerization which 
is somewhat akin to the action of crys- 
talization of metals. This is 2 chemi- 
cal process in which small molecules 
or groups of molecules join together 
in networks with links in random di- 
rections resulting in a rigid solid when 
the process is complete. This is brought 
about by mixing two materials, which 
possess certain chemical structures, in 
the presence of a catalytic agent and 
simultaneously raising the tempera- 
ture and pressure. Solidification be 
gins with certain molecules or groups 
and proceeds in all. directions at 
rates which depend primarily upon 
the temperature but also to some ex- 
tent on the catalyst and on the pres- 
sure. Polymerization probably begins 
at the surfaces (where the temperature 
is highest) and proceeds inwardly un 
til all of the available molecules have 
taken their places in the structure or 
network. 


Strength of Joints 


A small, plain lap joint similar to 
that of Fig. 1(A) would require a 
certain tensile force to shear the joint. 
Doubling the area of the bond would 
not produce a joint twice as strorg. 
This is due to distortion that takes 
place under load of members joined 
by lapping two materials together. This 
effect is graphically shown in Fig. 2. 
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Metal distortion causes greater stresses 
at the extremities of the bond than at 
the center. 

The amount of distortion is affected 
by: thickness and elasticity of the 
metal, tensile force, and length of 
overlap. Such distortion can be re- 
duced by simply beveling or tapering 
the edges of the metal to be bonded 
as illustrated in Fig. 1(B). Thus the 
joint efficiency will increase since the 
adhesive stresses will be more uniform 
throughout the entire bond area. Such 
tapering is particularly important for 
gages over 0.040 in. 

It should be evident that for the 
most effective use of adhesives, special 
design cons‘derations must be taken 
into account. However, in most appli- 
cations where adhesives have replaced 
rivets, no dimensional changes were 
made; yet the adhesive strength ex. 
ceeded that of the riveted structure. 
This is probably due to the stress 
concentrations caused by the many 
drilled holes. 


Significant Factors in Design 


The strength of an _ adhesive 
bonded joint is determined by the 
design of the joint and it must be such 
that the manufacturing department can 
produce a satisfactory job. Joints 
should be accessible for application 
of pressure; either by jigs or vacuum 
bags. Materials to be bonded must 
tolerate the curing or bonding temper- 
ature, usually between 300 and 350 
F for approximately 30 minutes with- 
out significant loss of strength or 
ductility and without distortion. 

The most natural application of ad 
hesive is where the units are flat. This 
simplifies the tooling required during 
the bonding operation. In the B-36, 
reinforcing stringers are bonded to 
flat sheets and this assembly is riveted 
to the bulkheads or ribs. In England, 
De Havilland uses a unique process 
where angles are first bonded to sheets 


Table I1[—Shear Strengths of Aluminum and Magnesium Bonded 
“C” Tape (in psi) 


Using Adhesive 


Mate rial 


245 I Tape* 


Alclad & 


24S-T Alclad & Taps 


Tape ts 


FS-Ih Magnesium & 


FS-lh Magnesium 


Tape 


195 percent Relative Humidit 
for 30 days 


? According to Spec QQ-M-1$ 1a for 3 
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and this unit is then wrapped around 
bulkheads or rids to form the fuselage 
or wing 

Curved members can be 
bonded; but since there is the addi 
tional expense of a contoured pressure 
jig, such: . process would depend upon 
the production quantities 

Certain bonded joints have improved 
strength at lower temperatures, con 
versely at higher temperatures (250 
F), the static strength is greatly re 
duced. This relationship is shown in 
Fig. 3 and is based on 0.064 in, 248-T 
Alclad joints and with a 
13 in. overlap using Adhesive C in 
Table II 

The average strength of a lap joint 
of the same material and adhesive but 
with metal of different thicknesses is 


I adhe sive 


1.0 in. wide 


Tungsten-carbide cutting tips are held 
in reamer by Adhesive A, Table Il. This 
method of attachment eliminates the need 
for machining ciose tolerances. 


given in Fig. 4. This chart as well as 
Table I make evident the large safety 
factor which is applied to bonded 
structures for aircraft purposes. Such 
safety factors are 

duction 


l 
weaker 


parts have 
than 
whi h are liste 


s the 


Joints 


65 } tor 14 davs 
‘No. 108 Fiberglas Clott 
§Nvlon clott AN~( 


Spec 











STEP 1 


STEP 5—Rubber blanket covers jig and is evacuated for required pressure 
on bonded areas. Entire unit is then cured in heated oven at 325 F for 30 min. 


strength without destroying the part; 


many different exposure conditions 
warrant the use of such high factors. 

Note that magnesium has a much 
lower design stress. This is due to 
the priming coat of zinc chromate 
which is necessary to avoid corrosion. 
Whenever a coated or plated material 
is to be bonded, the design stress 
should be based on the weakest adhe- 
sive, whether it be the coating, plating 
or the adhesive. The overall strength 
is determined by the poorest adherent. 

In designs where thin sheets are to 
be bonded over a length of six inches, 
the ends should be tack riveted. This 
will facilitate the handling and insure 
a dependable joint. Fig. 5 illustrates 
recommended proportions for metal 
bonding. 

In bonding two metals with greatly 
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Surface preparation is an important step in securing good bonds 
an absolutely clean surface is vitally necessary. Following the degreasing 
operation, all bonding surfaces are wiped with naphtha. 


STEP 


different thermal coefficients of expan 
sion, such as aluminum with steel, 
designs must be made with smaller 
bonding areas. For in cooling from 
the curing temperature, residual 
stresses will be set up which can 
cause large distortions. To counteract 
this, there are two steps which might 
be taken: (1) curing operation done 
at a lower temperature (and at a longer 
time) or (2) use adhesives which do 
not require heat. For materials with 
slightly different expansion rates, it 
may be necessary to cool bonded parts 
in jigs to avoid thermal distortions. 
This difference in thermal rate can be 
occasionally put to use by having the 
member with the higher rate surround 
the other; thus on cooling, a tighter 
joint will result. 

For applications which are likely 


6—Adhesive-bonded 


visually inspected following the curing operation 


STEP 2—A priming adhesive coat is first sprayed 
on each surface to be bonded. Masking of the 
unbonded areas is often done for neater joints. 


elevator panel is 


to be exposed to extreme humidity or 
water sprays, the edges of the adhe- 
sive bond should be coated with biti 
mastic paint, zinc chromate, or other 
flexible paints. 


Bonding Procedure 


All metal surfaces to be bonded are 
first thoroughly cleaned of any oi! 
grease or other foreign materials. This 
may be done by a solvent wipe, vap 
degreasing or an acid bath. A simp! 
test of an adequately cleaned surfa 
is that water should cover it in 
continuous and unbroken layer. 1 
prevent corrosion of magnesium 
loys; following the cleaning, the su 
faces are anodized, dipped in zin 
chromate and dried. 

Immediately before spraying th 
priming adhesive, all areas to 
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prim 
ing. 











STEP 3—Adhesive-coated tape is next attached to stringers which have been 
primed. Tape facilitates bonding procedure by eliminating additional spray- 
ing. Using this tape insures joints with uniform thickness of the adhesive. 


CURVED COWL PANEL shows “waffle” type of 


stiffmer that is used to reinforce thin 


bonded are wiped with a starch-free 
cloth soaked with a low aromatic con- 
tent naptha. Workmen handling the 
cleaned metal must wear disposable 
white cotton gloves to avoid contam- 
ination. This priming application 
should be done as soon as possible 
following the cleaning operation. In- 
tervals up to three hours between 
cleaning and supplying the adhesive 
may not be serious but overnight de- 
lays may affect the quality of the bond. 

In applying an adhesive, it should 
be noted that each particular one has 
certain specific procedures to be fol- 
lowed. For best results, the manufac- 
turer of the adhesive being used 
should be consulted. 

Since bonded assemblies cannot be 
inspected after assembly, rigid quality 
control standards must be set up to in- 
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STEP 


sheets external surface as a result of 


sure consistently high-quality bonds 
At Consolidated-Vultee Aircraft Corp 
each assembly is inspected visually 
along the bead of flash with a thin 
feeler gage to probe and detect pos 
sible edge voids. If more than 5“ 
of the bond length shows edge voids 
or defects, the part is rejected. Daily 
shear tests are also conducted on test 
specimens of aluminum alloy 24S-T 
strips 0.064 in. thick, 3 x 4 in. Speci 
mens are bonded with a } in. overlap; 
three one-inch strips are cut from 
this specimen for test purposes. The 
shear strength must be at least 2,500 
psi with evidence of cohesion over at 
least 75° of the area. This inspection 
procedure is outlined in U. S. Air 
Force Spec. No. 20044 

Each week specimens similar to the 
daily shear test strips are subjected to 
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4 


together during bonding operation 


using adhesives to 


Jigs are used to hold assembled parts 
Tack 


rivets 


at ends of stringer prevent peeling in handling. 


PARTIALLY ASSEMBLED view of Convair B-36 rudder shows the smooth 


attach metal stringers. 


a 30 day salt spray test in accordance 
with Federai Specification QQ-M-151 
First production assemblies and 
of the following asseinbli 

apart at the bond for inspect 


bond must 


The 
cover at least 75¢ the 
bonded area 

Adhesive bonded structur 
ticularly insensitive to vibr 
strong from a fatigue standpoint 
fatigue failures have been encountered 
in the bonded assemblies of the B-36 
or the Dove 
of flying 


in view of the 


after thousands of hours 
This is particularly significant 
vration of aircraft 
Surtaces 

The 


] nam ta 
development 


and 


investigations 


such 


adhesives 
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snouid 











where contamination of the product cannot be tolerat: - 
Sanitary conditions in equipment are assured by: $s 
° . 1. Proper selection of materials and finishes. arb 
CI Vil 2. Providing protection against the entrance of foreig vel 
matter into the processing cycle. _ 
3. Designing for quick disassembly by unskilled lab: - 
with a minimum of tools. , 
4. Avoiding dead spots, crevices, sharp corners, shoulde: on 
or packings where material can lodge. ‘PP 
Lo Meet 5. Pitching pipe lines to assure complete drainage. nas 
tor 
Material Selection net 
For each application the corrosion resistance of the ma ligh 
terial in relation to the food or chemical should be checked and 
This must be done to keep the surfaces free from rust and a 
pits and to prevent the pick-up of contaminating meta imy 
traces by the foods or chemicals. alu 
The use of dissimilar materials may lead to galvani ’ 
corrosion, depending on the pH of the liquid being pro cha 
essed. For this reason, the equipment and the connecting gla 
pipe lines and fittings should be made of the same material, san 
unless past experience has proved the specific combination ing 
of metals harmless under identical processing conditions Ste 
The size of the metal areas exposed, the manner in which asi 
the metals are joined, and other conditions also have — 
FRANK MITTELBERGER bearing on galvanic corrosion. This point deserves par £as 
New York, N. Y. ticular investigation where aluminum is used in conjun trie 
tion with other metals. Likewise, the combination of stain wh 
less steel with copper has in some cases resulted in galvani 
[HE NUMBER OF MACHINES and equipment to which the corrosion and the pick-up of copper. However, there ar 
principles of sanitary design must be eon is on the other instances where no difficulties have been experienced ( 
rise. Mainly, this is due to the increased production of with the same combination of metals. Because it is rather sm: 
food as well as to more exacting and more widespread difficult to predict the occurrence of galvanic corrosion th¢ wit 
public health laws. Another consideration is the popularity use of dissimilar metals should be discouraged generally suf 
of packaged frozen and uncooked foods. These cannot be Austenitic stainless steels of the 18-8 series dominate fici 
sterilized or — sO equipment must be carefully the field of sanitary equipment. They combine corrosion of 
designed to discourage contamination and bacteria forma- resistance with high physical strength and surface hardness It. 
tion. A similar requirement is common in the pharma- AISI Type 304 with 18 percent chromium and 8 percent ref 
ceutical industry, particularly in the field of the new anti- nickel is used in the majority of cases. However, for more tio 


biotics such as penicillin; and in the chemical industry, 














critical applications type 316 with an addition of 2 or 
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1 Sight glass, used on processing tanks for liquids, is designed three main parts: the body, the outer nut cast integrally with the 2 ‘ 
for quick disassembly. To open the sight glass for cleaning hinges, and the sight glass cover. Note that all threads are outs cd 

or other purpose, all that is required is the loosening of the the tank and cannot come in contact with the liquid. For installa housi 
thumb screws. The Tee-bolts swing back on open hinges and can _tjon, only a plain round hole (4§ in. in diameter) in the tank wal! weld 
be removed entirely if desired. The entire assembly consists of jis required. This is especially advantageous with lined tanks nut ¢ 
Re ae 
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ercent molybdenum is preferred. Un- 
ss stainless steels of sufficiently low 
arbon content are used, annealing of 
velded structures is advisable under 
nore corrosive conditions, due to pos- 
ible carbide precipitation. 

Monel metal with its higher heat 
onductivity and excellent ductility is 
ipplicable to sanitary installations in 
nany cases. For packaging and also 
for storage and heat transfer equip- 
nent, aluminum is used because of its 
light weight, comparatively lower cost, 
and for good conductivity and duc 
lity. Corrosion resistance generally 
improves with the purity of the 
aluminum. 

Where there is little danger of me 
chanical injury and thermal shock, 
glass lined vessels are economical and 
sanitary. Certain phenolic resin coat 
ings can be baked onto sandblasted 
steel surfaces where a somewhat lower 
surface hardness is acceptable. Rubber of sufficient hard 
ness, and certain plastic materials are used successfully for 
gaskets, pipe lines and similar purposes. In some indus 
tries, there is no objection to the use of copper and bronze, 
which have the advantage of economy 


Surface Conditions 


Obviously the surfaces of sanitary equipment must be 
smooth and free from pits. High luster is usually associated 
with smoothness, but actually the principle advantage of 
surfaces of high reflectivity ‘s the ease with which super- 
ficial dirt can be recognized and removed. No. 4 finish 
of stainless steel is most widely used for sanitary equipment. 
It is produced by a fine grinding operation and has a high 
reflectivity, is pleasing to the eye, and facilitates the detec- 
tion and removal of dirt. 

Though certain methods, such as coating with plastics 
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Surfaces coming in contact with 
the product must be smooth and 
free of pits to permit effective 
cleaning and prevent the accum 
ulation of product particles. In- 
ternal welds must be ground 
smooth. Photomicrograph shows 
a typical stainless steel welded 
section before and after polish 
ing to a No. 4 finish to meet 
Sanitary requirements 


were developed to protect finishes from scratches dur 
fabrication, minor scratches can hardly be avoided in the 
shops. The removal of these scratches is a costly operation 
especially with the harder stainless steels. The emphasis put 
in some instances on perfect finishes without the least 
deviation is technically and economically unsound, becaus 
even a flawless finish cannot be maintained in this condition 
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Housing with cutouts ‘O"Ring 


Combination sight glass and strainer for insertion in a pipe 
line. It is formed by a glass cylinder protected by a metal 


housing with large cutouts. The strainer is a perforated cylinder 
welded to the left flange and carrying a sanitary thread for the 
nut that secures the screen. The sight glass is disassembled by 












I ( er Machine Co 
opening the toggle clamp. The strainer is taken apart simply by 
removing the nut, whereupon the tubular screen can be lifted from 
the perforated cylinder. At the same time, the perforated disk and 
screen at the end of the cylinder are freed. Screens of different 


mesh sizes can be used. (continued on next page) 








Designing to Meet Sanitary Needs (continued) 


Groen Mfo. Co. Tri-Clover Machine © 
Processing kettle designed for easy removal of 4 Galling or seizure of stainless steel sealing surfaces is eliminated in this Cer 
agitator, shown disassembled in foreground. Note lift-plug valve. Handle must be lifted before turning. When this is done, img 
fingers on agitator vanes for continual scraping of the pivoted handle cams against the top plate, thereby raising plug from its ring. Fl 
kettle walls. Motor is mounted above supporting pan seat. Plug does not bear against the seat. The Belleville spring below the IB fee: sim 


that prevents lubricant from dropping into product. valve body assures tight reseating of plug. position 


7 Sanitary positive displacement pump. -— Wing nut _-~Pump housing esis ane 
Pump cover can be removed by un- shott 

screwing six over-size wing nuts. Rotors te Uij}j/4,% 
with their integral shafts are withdrawn . 

from the hollow drive shaft after removal 
of the nuts at right ends of shafts. A 
cavity with a drain hele at the bottom 
completely divorces the pumping cham- 
ber from the gear drive, which runs in 
an oil bath. This prevents entrance of 
lubricant into the pump chamber or ad- 
mission of product into gear drive. The 


rotary seal consists of a hardened stainless \ a, | fr 
steel or graphite seal ring bearing against KAA ) 
the rotating face of the pump rotor. The WA 

helical spring, providing sealing pressure, \S \ M3 
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is located outside the pumping chamber. 
Side leakage is stopped by an “O”-ring 








between the housing and the seal ring. y, 14 Wt iN ;  } ae 
Note that gear drive synchronizes rotors, ‘ ‘ ZA SSS 
preventing metal-to-metal contact. This WBRZ and synchronizes 
assures a set clearance between rotors for Rotor y rotors) 


constantly maintained pump capacity. Z “-Pumping chomber 
Pump cover 














(transmits power 
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Centrifugal pump is opened simply by means of the toggle clamp. The 6 Operator can remove plug and bonnet assembly 


impeller is then accessible and is freed by removing the snap-type lock 
ring. Flanged motor is mounted on the same base as the pump. Ball type lock spring and lifting it from its groove. Removable 
feet simplify cleaning of floor. Pump housing can be turned for any desired “O” rings are employed for sealing. Note sanitary 


of straight-way compression valve after squeezing 


position of discharge connection. threads on valve body and bonnet assembly 


~ 


8 Special fittings were developed for 

. t \yinte! sanitary installations. The usual iron 
IS 28 it SS 

| eeseeces ee SS eloesoccccece 
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pipe system employs internal, tapered 


i threads, a portion of which are exposed 


after the joints have been tightened. The 


liquid within the pipes comes in contact 
\ / with these threads and may lodge there 


and decompose. Only unions are used in 





sanitary pipe lines. The bevel seat union 

and the gasket seat union are common 
Gosket sect union Soest coe" omen The nut and the threaded ferrule carry an 
Acme thread (8 threads per in.) which is 
easily cleaned and suitable for repeated 
disassembly. Also, there is no danger of 
stripping threads, such as can occur with 
sharp V-threads. The tubing is inserted 
into the ferrule, cut flush with its face 
and then rolled in, welded or brazed 
Thus, no dead spot exists between ends 
of the tubing. Piping so designed is free 
from crevises, is easily flushed out and 
disassembled. Relief and check valves are 
available with this type thread 


(continued on next page) 
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Designing to 


Motor shoft 
Agitator shoft 























Eccentricity 
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- Cutout D 


Flot surfoce Safety pin C 


Groen Mfg. ¢ 

Q One end of this quick-disconnect coupling is permanently attached to the agitator 

shaft of picture 3. The other end forms a U shape into which the motor shaft is 
inserted sideways. Radial pins A transmit torque. Eccentric pins B are put into the 
coupling and turned, thereby tightening the whole assembly. The heads of these pins 
have flats for tightening by means of a wrench. Safety pins C prevent disconnection. 
Removal is accomplished by turning the eccentric pins until the safety pins match the 
cutout D in the coupling. Then the eccentric pins can be withdrawn. With this design, 
accidental disconnection of the driven shaft is impossible. Perfect alignment between 
driving and driven shafts is assured with eccentric pins tightened. Driving shaft and 
motor need not be disturbed. 
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Perlick Braas 
Cross valve assembly and pressure 12 
gage has clean-out cap at botton 
Turning round-way cocks to the open pos 
tion completes a straight horizontal bor 
through which a brush can be passed. 


1 Quick-opening tank outlet valve is welded to tank or kettle bottom. Valve is 1 
opened by turning handle two or three times until it is free of the threads, then 
pulling the valve stem outward. To disassemble for cleaning, the wing nut is loosened 
and the sanitary nut removed, whereupon the valve components come free. This valve 

is suited particularly for fully-opened or fully-closed conditions. 


tank |e 
Strateg 
disasse 


-— Round-way cock 






































Perlick Brass Co 


1 Outlet assembly of a type mainly used by the fermentation 

industries. Note absence of shoulders or crevices in outlet 
line, which can be brushed clean by removal of the end cap. Sump 
in tank body assures complete drainage. In this case, clamp type 
outlet elbow is removable by loosening clamp nut and discon- 





necting tubing. For more exacting requirements, a sanitary ferrule 
welded to the tank, replaces the elbow, thus eliminating l! 
pockets. Supporting bracket of assembly at right is bolted to the 
tank. It can easily be opened when it is desired to remove «xk 
and tubing. 
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Perlich Braaa Co 

12 Forty-five degree clean-out caps and 
round-way cocks permit cleaning of 

tank level gage and horizontal feed lines. 
Strategically placed unions make for easy 


disassembly of the installation. 


corp 


Multi-cube heat exchanger having all tubes connected in series. This assures 


1 


tubes are of same diameter with no shoulders or crevices. Hinged head can be opened 


positive cleaning with disinfecting solution or brush ball. Return bends and 


by untightening a single bolt having an Acme type thread. In some cases, removable 
heads are used on both ends of exchanger, as shown below 


Shell flonge -, -~ Gote volve 
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“— Product outlet 
~ Quick apening tube heod 


1 Multi-tube heat exchanger with a quick-opening tube head 

on both ends. Note horizontal baffles on shell side, keep 
ncoming fluid in longest possible thermal contact with the out- 
going product. This assures a close approach of terminal tempera- 
ures. The tube bundle is removed from right to left. To make 


SEAMS 


Racin onion Cort 
this possible, the right tube sheet is smaller in diameter than 
shell. The unit is kept liquid-tight by bolting the tube sheet to a 
dummy tube sheet which in turn is secured to the shell flange 
Note that the differential expansion is taken up by single bellows 
expansion joint, which is of all metal construction 
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Disagreement Looms on Drafting Engineers 


WASHINGTON—Selective Service 
officials, the technical societies, and 
educators are in mutual disagreement 
as to draft deferring policies for col- 
lege students and technicians. This 
is how they stand. 


Interdepartmental Committee 


Deferment of virtually all college 
students in scientific and engineering 
fields and removal of the drafting 
of scientists and engineers from the 
hands of Selective Service has been 
recommended to the President by the 
Interdepartmental Committee on Sci- 
entific Research and Development, 
which represents various interested 
branches of the government. 

The Armed Forces committee did 
not go along with civilian agency 
members in the recommendations. De- 
fense Department representatives ab- 
stained because of differences within 
the department between personnel 
officials, who must maintain an armed 
force of 3,000000 men with only 
1,050,000 turning 19 each year, and 
logistics offciais who must supply 
that armed force with the latest tech- 
nical advances in weapons and there- 
fore want scientific manpower deferred. 

The committee suggested that: A 
National Scientific Service be estab- 
lished as soon as possible. All sci- 
entists and engineers, including stu- 
dents in training, be registered in 
order to provide a basis for enroll- 
ment in the National Scientific Serv- 
ice. A Scientific Resources Committee 
be established under the National 
Security Resources Board to be re- 
sponsible for plans and decisions on 
scientific manpower resources. 


Selective Service Officials 


Director Lewis B. Hershey and ad- 
vocates of Universal Military Service 
do not agree with this recommenda- 
tion. They claim that by deferring 
students in specific fields, such as 
science and engineering, the com- 
mittee is going back to a World War 


150 


II idea that did not work very well 

Following the recommendations of 
six advisory committees representing 
most fields of learning, Hershey calls 
for deferment on high level of study 
Deferment from military service would 
be given to superior ability students 
in all fields instead of being reserved 
for science and engineering majors 
in general. Local boards, rather than 
a National Scientific Service, should 
do the drafting for everybody, the 
General thinks. 

“If we let bankers draft bankers 
and farmers draft farmers, how many 
do you think would be drafted?” he 
asks. “These people are all citizens 
first. In a democracy, their fellow 
itizens on the draft boards can make 
the decisions.” 


Educators and Societies 


Representatives of four top scien 
tific societies (the National Research 


Council, the American Chemical § 
ciety, the American Institute of Phy 
ics and the Engineers Joint Counc: 
recommend that a separate body 
experts in the fields to be deferre 
be set up to determine policy. Sel 
tive Service boards would follow the 
recommendations. This would scutt 
Hershey's home rule plan of givin 
the say to local boards 

Three main points in the recon 
mendations of the Selective Servic 
advisory committees met with th 
agreement of the American Counc: 
on Education, however. The 550 edu 
cators and scientists thought that: 

1. A nationwide aptitude test should 
be given to all high school seniors 
Those who passed should be deferred 
to go to college. 

2. Certain percentages of sopho 
more, junior, senior and graduate 
classes in universities and colleges 
should also be deferred. 

3. No attempt should be made to 
pick out essential areas of study, be 
cause of uncertainty as to what will 
be essential to the national interest in 
five or ten years. 

In order to a!lay suspicions that a 
privileged status was being sought 
for students and scientists, the meet 
ing passed a resolution that any man 
who is deferred to complete his studies 
has an obligation to use his training 
in the national interest. 

An ominous note is sounded by a 
recent survey of the American Society 
for Engineering Education. College 
enrollments in engineering courses 
have dropped so sharply that a sever« 
shortage of young technical men is 





General Electric Compeny 
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en in the near future. The 
timates that a minimum of 30,000 
gineering graduates are needed 
arly by civilian industry alone. In 
e next few years graduating classes 

expected to total: 1951, 33,500; 
52, 21,900; 1953, 17,000; and 1954, 
i00. Even without the inroads of 
litary service, the situation will be 
ingerously acute in five years. Draft- 
g of engineers would decrease supply 
en further 


society 


Hot Spraying of Lacquer 
Increasing Rapidly 


ONE OF THE FAST GROWING THINGS 
in the finishing field today is hot-spray 
application of lacquers to increase the 
thickness applied per coat. According 
to engineers at the Hercules Powder 
Co., lacquer seems destined to take 
over an increasing share of the auto- 
motive market with the hot spray 
process 

In the early 20's, most automobiles 
were enamel finished. By 1932 the 
market had swung almost entirely to 
lacquer. New developments reversed 
the trend again however, and today 
manufacturers are about evenly spiit 
between lacquer and synthetic enamel. 

Enamel costs are lower and no pol- 
ishing is necessary, while cold-sprayed 
lacquer must be applied in three coats 
and mechanically polished for a high 
lustor. Advantages of lacquers are 
that they are air dried without costly 
baking ovens and can be spot patched 
more easily than enamels. 

With the hot-spray process, lacquer 
thickness per coat is increased to 2.2 
mils over the 7/10 mil maximum with 
cold spraying. Two hot-spray coats 
are used where three were formerly 
required. Although the lacquer finish 
must still be polished, the operation 
is not so critical and costs are lower. 


Inventors Told 
“There’s A War On” 
But Patent Office Lags 


THE NATIONAL INVENTORS COUNCIL 
held its tenth anniversary meeting in 
Washington recently to discuss how 
America’s inventors and designers can 
best aid the government in the present 
crisis. A doubling in recent weeks in 
the number of mailed suggestions on 
how to win the war with the sender's 
invention or idea indicated that the 
nation’s inventors—amateur or pro- 
fessional—were also aware of Korea. 

In the background, however, the 
spectre of unprocessed patent applica- 
tions haunts the U. S. Patent Office, 
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DOUBLE MAMBA TURBO-PROP ENGINE to be produced by Wright Aeronautical 
in this country consists of two turbo power sections which drive two co-axial contra- 
rotating propellers through a reduction gearing system 


Wright Aeronautical to Build British Engines 


A NEW SERIES Of propeller turbine 
and turbo-jet airplane engines have 
been added to Wright Aeronautical’s 
line of piston engines and turbo 
cyclone compound engines through an 
engineering and technical collabora- 
tion agreement between the American 
company and Armstrong Siddeley Mo- 
tors, Ltd., of Great Britain. 

This agreement covers more than 
specific engines. By pooling research, 
engineering and manufacturing teams, 
it will speed up production and de- 
velopment and eliminate certain dupli- 
cations between the two North Atlantic 


will b 


allies. End 
for introduction in items now under 
contract for the U.S. Air Force as well 


as for commercial operators 


results e available 


Four new gas turbine power plants 
will be built in the United States. The 
Sapphire turbo-jet, rated at 7,220 Ib 
static thrust, has passed 150 hour serv 
ice tests and is now flying in British 
Meteor 8. The 4,000 shaft hp Python 
turbo-prop is mew in production in 
England. Mamba and Double Mamba 
turbo-prop engines, rated at 1,450 
and 2,873 equivalent shaft hp 
tively, are now in service in England 
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the official government agency charged 
with stimulating invention. The Coun 
cil, a volunteer group of top American 
scientists and engineeers, was cre- 
ated in 1940 to act as a link between 
American inventors and military and 
other federal agencies with problems 
requiring technical solution. Its chair 
man is Dr. Charles F. Kettering. 

Periodically, after consultation with 
the military, the Council circulates to 
interested inventors lists covering in- 
ventive problems currentl; of partic- 
ular importance. The last lists re- 
leased, for example, included a number 
of problems relating to arctic opera- 
tion, such as the need for non-corro 
sive, extreme low-temperaturé snow- 
melting chemicals; low-temperature 
automotive-type batteries and conve- 
nient dry battery heaters. 

About 25 percent of the 500 prob- 
lems posed to the nation’s inventors 
during World War II have been 
solved. About 250,000 suggestions 
and ideas were received, and 150 were 
finally used by the military services 


, 1950 


The low figure is not indicative, how 
One of these 150 was the mag 
netic land mine 

sively to locate buried mines. It saved 
thousands of lives. Another item was 
the mine destroyer tank This is 
basically a flail-like attachment 
ened to the front of a tank 
chains hit the 
the non-metallic es used dur 
ing the latter stages of the war which 
} } lin’ 
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Dr. Kettering said that the Council 
now has 12 committees at work 
inventions. They are com- 
ing in at the rate of 80 per week— 
double that of weeks ago 
Korea did it. But while inviting in- 
ventors to submit ideas, inventors have 
not been getting a “break” from Uncle 
Sam's ‘Patent Office. According to 
Patent Commissioner John A. Marzall, 
a member of the Council, there are 
243,000 patent applications on file in 
the Patent Office 
This quarter-million backlog has 


screening 


several 
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been worked on for several years, but 
is not diminishing. Normally, a 
backlog of 160,000 is considered a 
workable backlog’. Efforts at cut- 
ting the backlog to workable size have 
been under way since 1946. General- 
ly, most observers believe the Patent 
Office is understaffed for the work it 


is called on to do. Some blame it on 


ineficiency 

The future looks bleak for patent 
applicants Right now Congress is 
considering a 10 percent cut in Patent 
Othe appropriations 


Railroad Car Designed 
On Aircraft Principles 


THE PRESSED STEEL CAR COMPANY'S 
NEW UNICEL RAILROAD CAR is made 
of plywood, shaped and bonded with 
electronic high-frequency heat and spe- 
cial plastic resins. There is no heavy 
steel underframe; the one piece car 
is essentially a hollow beam that car- 
ries itself. The whole structure takes 
static and impact loads like an air- 
plane skin. 

The Unicel is stronger than a com 
parable steel car. Under test at the 
Armour Research Institute it showed 
considerably more impact strength 
Concentrated forces up to 50,000 psi 
are allowed in steel cars; largest stress 
the Unicel has to handle at any one 
point is 3,000 psi. It is cheaper and 
requires fewer manhours to build than 
steel cars. A “cold wall’ air space 
between inner and outer skins permits 
conversion to refrigeration. Only 5 
to 15 percent of the cold air goes into 
car, the remainder being pumped be- 
tween walls. 

The wood is bonded with specially 
developed resins which set under heat 
in a 150-200 psi press. Parts are 
shaped as they are bonded. Piles of 
wood, laid with grain at right angles 
and bonded together, develop higher 
strengths than individual plies. Tests 
made by the U.S. Forest Laboratory 
show that the phenolic bond can with- 
stand unlimited wetting and drying 
and millions of vibrations. 

Plastic coatings for the outside of 
car can be bonded during the same 
processing. The exposed surface 
veneers receive a layer of masking 
stock on top of which is bonded a 
phenolic resin-impregnated paper with 
suitable stenciling and coloring. The 
finished car is never repainted. 

To cushion impact, Pressed Steel 
has developed a coupling gear con- 
taining laminated rubber cushions. The 
car itself is 30 percent lighter than 
steel models. 
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Navy Develops Electric Governor 


THe U.S. NAVAL ENGINEERING Ex 
PERIMENT STATION at Annapolis, 
Maryland is working on the develop- 
ment of an electric governor which 
is expected to permit faster and more 
constant speed control of small gen- 
erating plants. 

The main advantage an_ electric 
governor has over the conventior al 
mechanical governor is its inherently 
faster response to change in load. For 
example, if an clectric governor were 
installed on a portable generator which 
supplied power for communications 
and other equipment in the field, com- 
munications would not be interrupted 
if say an electric motor or searchlight 
were turned on. The electric governor 
would immediately respond to the ad- 
ditional load on the circuit and open 
the engine throttle before a lag in 
speed occurred. 

Under the same circumstances, the 
response of the usual mechanical gov- 
ernor would be slower, resulting in 
possible interference with communica- 


tions. A mechanical governor depends 


on the actual change in speed of the 
generator before going into actior 
In other words, the engine would slow 
down and produce a change in fi 
quency before the mechanical gov 
ernor could bring it back to speed 

With an electrical governor, an) 
change in load current initiates imme 
diate corrective action at the throttl: 
permitting an engine to return to th 
pre-set speed in the shortest possibl 
time. It also enables the speed of gen 
erating machinery to be held mor 
constant for all values of load. 

The development contract at th 
Station calls for the electric governo 


to restore engine speed and frequency) 


to within 4 to 1 percent within 
second after a change from zero t 
100 percent load and to maintain 
steady load speed within } of 1 per 
cent. While developments are no 
complete, tests indicate that these limit 
can be reduced. 

Basically the electric governor ha 
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ree actuating elements, a frequei.cy 
etector circuit which can be set for 
e desired speed, a damping or anti 
inting circuit which stabilizes the 
peration and a load responsive cit 
iit which is actuated by changes in 
enerator current. The resultant output 
these circuits is amplified and fed 
ito a servo motor which controls the 
rottle 
The rapidly growing use of auto 
electric and electronic safety 
ontrol and communication equipment 
t airports and many military locations 
as greatly emphasized the need for 
portable or emergency power sources 


atic 


The frequency of these units must be 
controlled just as closely as that of 
large central power systems. When 
hurricane, for instance, cuts off the 
nain power system at an airport, the 
mportance of reliable emergency 
power units cannot be overempha 
sized. Electric governors will 
write the relia vility of equipment 


inder 


General Electric Opens 
Measurements Lab 


LYNN, MASS.—The General Elec- 
tric Company today officially opened 
its mew measurements laboratory, be- 
lieved to be the most modern and best 
equipped of its kind in the world 
The new laboratory, staffed by engi 
neering specialists in magnetism, elec- 
tricity, chemistry, metallurgy, sound, 
heat, light and color, contains com- 
plete facilities for applied research, 
product development and design in 
the field of measurement. The five- 
story brick, steel and concrete building 
ontains 142.000 square feet of floor 
space, the major portion of which is 
occupied by the laboratory and asso 
ciated engineering groups, the re- 
mainder by administrative staffs of the 
G-E Meter and Instrument Divisions 

Two major objectives guided the 
company in designing and equipping 
the new laboratory 
the possible tools the staff 
of more than 300 measurement spe 
cialists; and (2) to remove all phys- 
ical barriers from coordination and 
integration of their work 

Work areas for the three major 
functional laboratory groups—the Ad- 
vanced Engineering, Materials and 
Processes, and General Service sec- 
tions—have been allotted on the basis 
of their special space and equipment 
requirements, and to assure the free 
flow of ideas and information among 
them. Each of these major sections is, 
in effect, composed of separate, smaller 
laboratories and work areas, each com 
pletely equipped and self-contained, 


(1) to provide 


best for 
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and each specializing in a different 
phase of the science of measurement, 
ranging from pure research into metals 
to evaluation of new product designs 

Unlimited mechanical and elec 
trical services have been made avail 
able to all work areas through a com- 
plete system of pipes and bus ducts 
suspended from the corridor ceilings 
Mechanical include hot and 
cold water, vacuum, process steam, 
nitrogen, oxygen, high-pressure air, 
city gas, and, to two areas where it 
is used in quantity, low-pressure air 

The Advanced Engineering sections, 
responsible for mechanical and elec 
trical development associated with 
watthour meters, demand meters, in- 
strument transformers, electric instru 
ments of all kinds, aircraft instruments 
and time switches Occupy more than 
one floor of the laboratory proper 
Completely separated from other engi 
neering personnel, specialists 
work in semi-private cubicles equipped 
with work benches, 
to all services. 
trical 

The Materials and 
tions develop and evaluate the new 
materials which permit development 
engineers to expand their horizons to 
new measurements and concepts 
of measurement devices. A _ metal 
lurgical laboratery, equipped with 
metallographic radiographic-, tensile 
and hardness-testing equipment, en 


metais 
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accessible 
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easily 
mechanical elec 
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ables specialists to see into 


and metal-alloys to determine their 
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physical and electrical properties. In 
another area, special furnaces permut 
the development and evaluation ot 
the properties of measurements alloys 
under wide ranges of temperature 

In an adjacent area, the life and 
suitability of various insulations and 
finishes evaluated in a battery of 
heat-aging ovens,  salt-spray 
humidity chambers, 
and ‘‘fadometers.”’ 

The General sections 
erate a multitude of experimental test 
facilities to evaluate the designs created 
by development engineers. At 
heart of these test facilities are 
steel-lined “hot, cold, and 
boxes for testing instruments 
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frequency, and d-c power supply control board 
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AN 18,000 TON PRESS at the Wyman Gordon Company in Worcester, Mass. makes 
the forgings for the Chance Vought Cutlass main wing beam. 


’ 


Main Wing Beam Forged for Cutlass 


SOME OF THE LARGEST PRESS FORG- 
INGS ever made in the U. S. are emerg- 
ing as main beams of Chance Vought's 
Cutlass airplanes. Use of the big 
forgings marks a radical departure 
from previous methods of manufac- 
ture, and is expected to save Chance 
Vought hundred of dollars on each 
airplane. 

Heretofore, scores of individually 
fabricated parts have been assembled 
and riveted together to build up main 
aircraft beams. The many operations 
required to Luild the beam were costly 
and time-consuming. The minute tol- 
erances of the components of a built-up 
beam often accumulated to a discrep- 
ancy in the assembled beam. To sim- 
plify the beam, Chance Vought had 
— with a beam having only 
a few sections, joined by longitudinal 
capstrips, which proved to be sub- 
ject to warpage. 

Foreseeing the accuracy that would 
be required in high performance jet 
aircraft and the economy desired in 
post-war manufacture, Vought'’s pro- 
duction design engineers proposed that 
the main beam in its new Cutlass fight- 
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ers be designed for machining from 
one large forging. Although a forg- 
ing of the dimensions required never 
had been produced, the Wyman Gor- 
don Company in Worcester, Mass. just 
had installed an 18,000 ton press 
which would accommodate it. 

The main beam forgings, of 75ST 
aluminum alloy, are pressed from 120 
in. long round bars 64 in. in diameter. 
Two steel die blocks weighing 21,000 
lb each form the forgings. 

Delivered to the Chance Vought 
Aircraft plant in Dallas, Texas, the 
forgings are placed on a 36 by 168 
inch Cincinnati Vertical Hydrotel ma- 
chine ——_ with tooling expressly 
designed to profile the main beam. 
While a hydraulically operated tracing 
unit moves around the outlines of a 
pattern of the beam, the big miller 
automatically performs 90 percent of 
the total machine operations on the 
beam in a fraction of the time for- 
merly spent by machinists on the in- 
dividual parts of a built-up beam. 
When the beam comes off the Hy- 
drotel machine, oniy a few minor 
milling and boring operations remain. 


BRITISH SCIENTISTS are puzzled \ 
mysterious “radio signals” from sp 
The sounds produce a hissing so 


and are visible in a cathode ray tut 
. 


MANUAL OF DRAFTING STANDARDS 

aluminum extrusions has been issi 
by the Extruded Products Division 
the Aluminum Association. Purpx 
of the manual is “to outline certa 
basic practices that are necessary to « 
truded products and, for the fi 
time, to standardize those practices 
far as at this time seems practical 


UNIVERSITY OF TENNESSEE has started 
research and basic studies on metals 
that will add to the knowledge needed 
by scientists in harnessing atom 
energy. The work will be undertaken 
by a research grant from the Atom 
Energy Commission. 


MOTION PICTURE CAMERA described 
as the world’s fastest was unveiled 
at the Fifth National Instrument Con 
ference. Capable of operating at 
speed of 10,000,000 frames, or indi 
vidual pictures, a second, the new 
camera 1s 1,000 times faster than any 
existing previously. 


STANDARD NAMES FOR DUPLICAT! 
PRINTS made by various processes wil 
soon be announced by the Internationa! 
Association of Blue Print and Allied 
Industries to stop confusion of trad 
names. Most popular name is sought 
for each process. 


AMERICAN STANDARD GEAR NOMEN 
CLATURE, TERMS AND DEFINITIONS 
have been approved by American 
Standards Association. A committee 
representing manufacturers, users and 
independent experts prepared stand 
ards to give uniform terminology 
through industry. 


MICA FLAKES are the secret of a three 
coat corrosion resistant paint devel 
oped by Westinghouse. A primer coat 
seals the surface and mica in second 
coat wards off moisture and oxygen 
Third coat shuts out ultra-violet 
radiation. 


Air Force has distress device that 
tunes to an emergency channel and 
transmits SOS’s and signals to allow 
ground equipment to fix position, al! 
at the flip of a switch by pilot. 
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Helical Spring Nomograph 


Tension or Compression 


A. KULMANN 


IN PROPORTIONING SPRINGS, designers are often confronted 
with space limitations: either the outside spring diameter is 
limited by a cylindrical bore into which it must fit, or the 
inside diameter is fixed by a pin or spindle. This chart has 
been prepared to simplify the calculation of small springs 
for such applications and utilizes the inside or outside coil 
diameter instead of the mean diameter. 

Based on the conventional formula, this nomograph takes 
into consideration an average of the variations in stress 
limits since the recommendations from many manufacturers 
differ. The allowable stress, §, (included in this chart) 
varies from 60,000 psi for the larger wire size (0.25 in.) 


to 120,000 psi for the smaller wire (0.035 
is the Wah! factor, K 


coiled springs; where the s 


. which should | 


such a case, the factor K 


would be used to modify the maximum 


ExAMPLE: Find the wire size of a sprit 
an 0.75 in. hole and must exert a 10 | 


drawn between the a, and P 
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on the upper scale as 0.052 inches 
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Natural Frequency and 
Efficiency of Vibration Mounts 


CHARLES E. CREDE 


Chief Engineer, The Barry Corp. 


\ SIMPLE WAY to minimize the dis- 
turbing effects of vibrations is by 
means of resilient mountings. Such 
mountings may have springs or rubber 
as the resilient element. As a rule, the 
most effective vibration mount is de- 
signed with its natural frequency as 
low as practically possible compared to 
the disturbing frequency. The natural 
frequency fp - cps) of a mounted 


system is: VK/ /m —+- 2" nd 
simple linear “ibrlons): where K 
the spring rate, lb/i m——W/g 


é 
which is the maeened a mass, lb sec? /in. 
When the spring rate is linear: f, 
3.13\/1/d; where d is the static deflec- 
tion in inches of the mount under the 
weight of the supported body. This 
is plotted in the graph below. 

In addition, this chart is arranged to 
indicate the effectiveness of a vibration 
mount. For maximum effectiveness, the 
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Oo oO 


frequency ratio R = F/f, should be as 
high as practically possible; where / 
is the disturbing frequency. From a 
practical standpoint, this ratio should 
not be less than 2.5. Transmissibility. 
T 1/(R? 1), is a measure of the 
vibration transmitted by the mount 
Isolation efficiency, E — 1 : & a 
measure of the vibration isolated by the 
mount. When R 2.5, T = 0.19 and 
E = 0.81; i.e., 81 percent of the vibra- 
tion is isolated. From a physical stand- 
point, isolation efficiency refers either 
to a reduction of force or a reduction 
of vibration amplitude: E = (P 

p)/P, where P is a force created with- 
in the mounted body and p is the por- 


tion of this force transmitted to the 
support. Where the Roy vibrates 
with an amplitude A and the ampli- 
tude of the mounted body is a, isola- 
tion ethiciency is: E= (A a\/A 


EXAMPLE: The weight of a 60 lb re- 
ciprocating machine is to be equally 


f disturbing vibrotion, cycles ¢ 


This machine 
1,800 rpm 


shared by four mounts 
operates at a speed of F 
(30 cps); the problem iS 
mount and find its effectiveness 

Since the ratio R should not 
than 2.5: f, = 30 /2.5 or 12 cps. Using 
the graph, line I gives a minimum de 
flection of 0.07 in. Thus, the required 
spring rate can be calculated: K 
W /4--d 15 0.07 214 Ib per in 
With this, a spring can be designed ot 
a commercial mount chosen 

Having decided upon a mount that 
will deflect 0.09 in. (under a 15 lb 
load), the natural frequency would be 


to choose a 


be less 


found to be about 11 cps (line Il). 
The efficiency of this mount is deter- 
mined from line III to be 85 percent 


weight is not 


individ 


In cases where the 
evenly distributed among the 
ual mounts, stiffnesses should be chosen 
so that the static defile each 
mount under the su Vie il 
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The coating that won't melt off 
at its melting point! 


That’s the story of the aluminum coating on heat-resistant temperatures. The aluminum supplies resistance to heat 

Armco ALUMINIZED Steel. by its conversion to an alloy; the steel core provides th 
The melting point of aluminum is about 1200° F., but strength necessary for products subjected to high temper 

when steel is hot-dip coated with aluminum to form Armco ature service. This gives your products good resistance to 

ALUMINIZED Steel, the coating doesn’t melt off at even a combination of heat and corrosion. 

higher temperatures! Heat reflectivity is excellent up to 900° F. About 800 
The reason is that an iron-aluminum alloy starts to form of the radiant heat sent against the surface of Armc: 

above 900°. This serves as a refractory layer at higher ALUMINIZED Steel bounces back. 





ARMCO STEEL CORPORATION \awco 


6060 CURTIS STREET, MIDDLETOWN, OHIO. PLANTS AND SALES OFFICES FROM 
COAST TO COAST. THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 
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1 such tolerances as these, it becomes unnecessary to apply when a dimension does not show a tolerance 
rt 
DIMENSIONS BETWEEN MACHINED SURFACES IIMENSIONS BETWI EN R I 
except diameters 
s Bet wee 
Roug Pi Up to 241 
Basic Dimens Machining* Mac! g** 24 
Upto 1/4 +0. 005 +0 003 
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Over 1 to 6 I +0 015 +0 006 
Over to12 Ir 0.025 +0 008 
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3 ia R r I r R 3 F B 
Up to 1/4 Incl +0 005 +0t 0.004 ) OOS Oto +0 004 
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Special half coupling with jack shaft 











Dihedral Tooth Makes Coupling More Flexible 


A dihedral angle is one which is formed by two inter- 
secting planes. This has been incorporated in the tooth 
shape of a spline or gear type flexible coupling. As a 
consequence of this chamfering of the gear teeth, angular 
and offset misalignment between shafts up to seven degrees 
can be handled. Moreover, the clearance and backlash 
necessary to permit movement of the straight tooth type is 
unnecessary, or nearly so, for the dihedral tooth. Finally, 
the bearing area is never less than that of half the tooth 
and this occurs only at maximum misalignment. Because 
of this the oil film does not tend to rupture. Additional 
features are oil seals to keep lubrication in and dirt out 
and free end float which permits electrical machinery to 
find its magnetic center and prevents strain on thrust 
bearings. 

The use of flexible couplings to save time lining up 
equipment, to simplify machine design by eliminating the 
necessity for precision alignment of shafts and to eliminate 
alignment problems caused by such conditions as settling 
foundations can be more widespread, it is claimed, now 
that this coupling is available. 

The selection of the proper size coupling is dependent 
on two factors. It must be large enough to accommodate 


the larger of the two shafts to be connected. It must be 


adequate to carry the load and have long life. To achieve 


the latter condition, it is comnion practice to multiply the 
load to be carried by a service factor. The coupling whose 
capacity is equal to this amplified load can be selected with 
the assurance that it will perform its task adequately. 

In regard to the dihedral coupling it is felt by the manu 
facturer that for compressors, internal combustion engines 
dredge pumps, pulverizers and other heavy duty applica 
tions where a load or vibrating mechanism is subject to a 
pulsating or heavily vibrating effect, a service factor o! 
three should be ample. On diesel engines in which there is 
an actual reversal of torque, a service factor of five is no 
too much. Steam turbines, on the other hand, usually offe: 
no difficulty as regards torque capacity, and a service factor 
of one is generally sufficient. 

Sizes of this coupling range from 1§ in. to 5 in. bor 
and capacities from 12 to 350 hp at 100 rpm. Specia 
models can be manufactured to handle misalignment up t 
12 degrees between shafts. For applications where outside 
diameters must be held to a minimum, there are specia 
flangeless or sleeve type couplings. 

Ajax Flexible Coupling Co., Inc., Westfield, N. ] 
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Diaphragm Control Valve 
Embodies Steel Open Yoke 


A cast steel “open yoke” with accessibility formerly 
‘btainable only in an iron casting is a feature of this valve. 
rhe advantage is an increase in strength and resistance to 
shock that is found in steel. 

This yoke, incorporated in the diaphragm motor of the 
valve, permits accessibility to the stuffing box and the spring 
idjusting screw of the motor. One of the features of the 
notor is the spring barrel made of welded, corrosion- 
resistant, nickel-copper-alloy steel tubing. Another is the 
voltless casing assembly constructed with a clamping ring 
which permits ready inspection and reassembly. The dia- 
phragms are made of neoprene with fabric reinforcements. 

The bolted gland stuffing box is used in sizes above 4 in. 
Below this size the screw gland stuffing box is standard. 
The molded ring packing is made of graphited asbestos. 

The valve body has flow passages with a minimum aver- 
age area of 140 percent of comparable size pipe. Pressure 
ratings go up to 1,500 lb and temperature to 1,000 F. The 
inner valve open free areas average 80 percent of pipe area 
permitting pressure drop to take place principally through 
the inner valve. 

Inner valves are available in a number of materials from 
316 stainless steel through nitrided or Stellite-faced stain- 
less steels to soft seat disk inserts of Teflon or Hycar. 
Single and double seated inner valves are supplied in full 
nominal body sizes or with reduced trim down to one-half 
of the nominal body size. The graph shows the character- 
istics of the available standard inner valves 


Kieley & Mueller, 2033—43rd St., North Bergen, N. J. 
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15/32 28 
11/16 5 
15/16 65 
1 1/16 95 
1 3/16 5 
1 3/8 5 
1 3/4 95 
17/8 5 
2 1/4 140 
2 1/2 140 
3 300 
3 1/2 300 
31/2 300 


Quick Opening 
Inner Valves 


: Effective 
Valve Diaphragm 
Travel, Area. 
In Sq. In 
fe | od 
1/2 65 
5/8 65 
3/4 5 
1 1/8 95 
1 3/8 r 
1 5/8 140 
1 3/4 140 
2 3/8 300 
21/2 300 
3 1/2 300 
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Phase Meter Measures Phase Shifts to 1/10 Degree 


Originated as an aid to design of single-sideband trans 


tters by the U. S. Air Force, this phase meter provides 
means for precise determination of phase relationships 
throughout the audio spectrum of 30 to 20,000 cycles per 
second. Its accuracy and ease of operation make it useful 
in all investigations requiring many precise measurements 
of phase angle. The instrument has a self-calibrating 
feature whereby the operator can check accuracy without 
recourse to calibrating apparatus and techniques. 

This instrument measures phase difference in terms of 
the calibrated phase shift required to establish phase coin 
cidence of the voltages in the measuring circuit. Phase 
angle is read from two decade dials and a zere-center meter 
having a full-scale range of plus or minus one degree 
Switch-selected controls permit determination of lag or 
lead and of positive or negative “'sense.”’ 

The phase meter is self-contained in a shielded walnut 
cabinet 194 in. wide, 16} in. deep, and 25 in. high. The 
chassis and panel are of aluminum and are so constructed 
that they will fit a standard 19 in. relay rack. The instru- 
ment weighs 110 Ib. 

The phase meter controls, the indicating instruments, 
the fuses, and the input terminals are on the front panel. 
All controls are identified. The controls that normally are 
not used in the measurement are recessed to prevent ac- 
cidental change in their settings. 

The power supply for the electron-tube circuits is integral 
with the instrument chassis. It is designed to operate from 
an unregulated, 105/125 v, 60 cycle circuit. 


W’. L. Maxson Corp., 460 W. 34th St., New York 1, N. Y. 
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Control System Responds to Rate of Change of Variable 


Che purpose of a control system is to react to a variation 
in the controlled process and to bring it back into line 
Usually, a control system goes into action by steps as the 
variation in the controlled process increases. The control 
system shown here, however, varies according to the speed 
with which the controlled variable changes. If furnace 
temperature, for example, begins to fall, the control system 
immediately opens the fuel valve. The faster the tempera- 
ture drops, the wider the valve is open. Then as the rate 
of temperature departure decreases, the valve closes in 
proportion until the temperature is back to its original 
position. 

A thorough study of the preceding model and of its 
applications was made before development began on the 
present unit. Like the previous model, this one also has pro- 
portional and reset control actions, and is applicable to the 
regulation of temperature, pH, chemical concentration and 
gas analysis. A recording instrument is linked to the elec- 
tric valve drive mechanism. Existing installations using 
the earlier model can be converted. 

Offering greater sensitivity than its predecessor, the unit 
has no moving parts; control action is accomplished by 
electronic circuits. Valve position can be measured remotely 





at the control panel without interfering with control action 
Major electronic components are plug-in, replaceable types 
The control chassis comes out as a unit for inspection 


Leeds & Northrup C {934 Stenton Ave., Philadelphia 44, I 
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The easy way to specify piping 
is to specify piping from CRANE 





That's because Crane manufactures the world’s most complete 
line of quality valves, fittings, pipe and accessories. This vast 
assortment of equipment is carefully arranged—in one catalog 
—for your quick selection. Whether you're designing an Oil 
Filter, as shown here, or something more simple . . . or comp!ex 
... you'll find all the piping materials you need in the Crane Catalog. 





All other piping procedures are simplified, too, when you rely 
on Crane. Final product assembly work is smoother . . . buying 
and storekeeping become easier. And, above all, your product 
acquires added value because it is Crane equipped. Buyers know 
from experience that Crane Quality in piping equipment has 
never been surpassed. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


ca FOR COMPLETE SELECTION ... BETTER PIPING 
LOOK ALWAYS TO THE BROAD CRANE LINE 


RELIEF 
VA LVES > | UNIONS | FOR THROTTLNG and other Severe sert=- 


ices, Crane recommends No. 14%) P 
150-Pound Brass Globe Valves. Crane 
Hardened Stainless Steel plug type 
disc and seat permit close regulation 
of flow; offer higher resistance to wire- 
oe = drawing, corrosion, erosion, galling 
= PET ye Tat and scoring. Union or bolted bonnet. 
| COCKS | : Working pressures: 150 pounds satu- 

rated steam; 300 pounds cold water, 
oil, or gas. Sizes: \s to 3 inch. See 
your new No. 49 Crane Catalog, p. 29. 






















GAUGES | 





Oil Filter 
by Shemner Purifiers, Inc., Detrow 


UNION 
* FITTINGS 


La if “s => Ba GATE 
SCREWED } | Mea VALVES 


FITTINGS < 


é| 


EVERYTHING FOR 
EVERY PIPING SYSTEM 


VALVES « FITTINGS + PIPE « PLUMBING AND HEATING 
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Lockwasher Joined to Nut 
Is Free to Rotate 


A lockwasher and a nut have been pre-assembled to form 

integral unit which retains the characteristics of each 
component but can be handled in an assembly operation 
is a single part. This fastening has been designed so that 
the lockwasher, although free to rotate with respect to the 
nut, cannot drop off. 

These fastenings are available in two types to meet 
standard nut requirements. In one, the nut conforms with 
the American Standard Light Nut Series, and in the other 
it conforms with the American Standard Machine Screw 
Nut and Regular Nut Series. The assembled lockwasher 
is of the external tooth type and is designed to have greater 
ultimate strength than a separate lockwasher of equivalent 
size. Because the lockwashers are positioned with respect 
to the nut, greater locking power is possible than with 
separate nut and lockwasher. Furthermore, the lockwasher 
hole tends to pilot the nut into the bolt and makes starting 
easy. 

The manufacturer points out that there are a number of 











advantages to be secured if this product is used. First, since 





there is only one unit to handle, the separate lockwasher Piameter 7; Si 10 4 | V/A 
assembly operation can be eliminated. Second, lockwashers ‘Thread... | 32 | 32 | 2 | 32 20 ? 
cannot be lost. Third, the free spinning aspect of the pre- | | | 
assembled lockwasher should increase the speed of assem- Across Flats 5/16 | 11/32 | 3/8 8 | 7/16) 7/1 
bly. Fourth, the possibility of using a lockwasher which is 4 .c¢ Corners | 344 | 378 413 | 413 482 42: 
too large is overcome by these pre-assembled units. 

In add.tion to emphasizing the inherent advantages of Thread Length...| 7/64] 1/8 | 1/8 | 1/8 16} 3/1 
this product, the manufacturer points out that the use of . ... pos oa , 
these fastenings will reduce production delays; that their Nut Thickness...) 7/64) 1/8 | W/S | 1/8 | 3/16) 3/1 


~ 


use will simplify paper work; and that their use will sim- Height 9/64 | 5/32 | 5/32 | 5/32 | 15/64 | 15/64 
plify and make less costly control procedures. 

Washer OD | 11/32 | 3/8 13/32 | 

Shakeproof Inc., 2501 N. Keeler Ave., Chicago 39, Ill. | | | | 


to 
S 
te 
~ 
_ 
































THE TOP OF A GAS RANGE is secured to an upright brace IN AN OUTBOARD MOTOR, the die cast crankshaft bearing 
by means of the integral nut and lockwasher unit. Elimination of housing passes over the crankcase studs. The fastening completes 
one operation reduces assembly time on the production line. assembly in one operation and provides greater locking power. 
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Mr. Parks manufactures school 
desks. Very good desks, too... but, 
even so, Mr. Parks is always look- 
ing for ways to make them better. 


This is the way Mr. Parks’ problem came about... 
144” x 11 gauge tubing is bent U shape to form a 
support for both seat and table of Mr. Parks’ desks. 
Design calls for a short radius bend, and he was 
using a fully normalized tube that Rockwell “B” 
tested under 55. 


“Not stiff enough”, decided Mr. Parks. “No desk 
of mine is going to sag when a heavyweight leans 
against it! On the other hand, the tube must not 
be so hard it breaks in bending.” What to do? — 
one thing, of course, and Mr. Parks did it. He called 
in the ELECTRUNITE Tubing Metallurgist. As a 
result of this call, processing changes were made 
resulting in a stiffer tube with a higher yield point 


Mr. Parks had a tubing problem... 


i the ELECTRUNITE Metallurgist. 





and a higher Rockwell reading. These tubes readily 
take the short radius bend and still give Mr. Parks’ 
desks the extra sturdiness and strength he wanted 
them to have. 

Mr. Parks isn’t his real name, of course, but his 
problem was real. When you have a tubing problem, 
why not do as Mr. Parks did? Call for a Republic 
ELECTRUNITE Tubing Metallurgist. There is no 
charge for his services and no obligation on your 
part for his help. Just let us know when you would 
like to see him—and he'll be there. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION e« CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 
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Phototube Improves Nuclear Scintillation Counter 


Nearly five times as sensitive as the original tube in- 
troduced about a year ago, an improved head-on multiplier 
phototube is one of a group of phototubes which have made 
possible the design of new scintillation counters, basic 
instruments of nuclear research, which are rapidly replacing 
the Geiger counter in many applications for the detection 
and measurement of atomic and nuclear radiation. Other 
applications involve low-level, large-area light sources. 
Other features are greater cathode-collection efficiency, 
higher current amplification and shorter overall length. 

The spectral response of the tube covers the range from 
about 3,000 to 6,400 angstroms. The tube, therefore, has 
high sensitivity to blue-rich light and negligible sensitivity 
to red radiation. Because of its spectral response, the tube is 
well suited for use with organic phosphors such as anthra- 
cene, as well as with inorganic materials such as silver- 
activated sinc sulfide. 

The phototube utilizes a “head-on” construction with a 
photo-cathode measuring 1} in. in diameter on the inner 
glass surface of the face end of the bulb. The size of the 
cathode area permits efficient collection of light from large- 
area light sources and permits the design of a scintillation 
counter which can respond to a broad area for radioactivity. 
The large, essentially flat cathode area permits good optical 
coupling between excited phosphor and the cathode. As a 
result, scintillation pulses are larger in amplitude than the 
majority of the accompanying dark-current pulses. In this 
way, discrimination against the interference of dark-cur- 
rent impulses is facilitated. 


Radio Corp. of America, Camden, N. J. 
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Dynamic Analyzer is Easily Modified 


A dynamic analyzer facilitates the measurement of fre- 
quency and transient response of low frequency systems 
by electrical methods. It is applicable to the servomecha- 
nism, either as a closed loop, or in its individual components. 

The instrument functions by providing periodic signals 
to be injected into the error or input channels of the de- 
vice under test, together with sweep and comparison volt- 
ages with which to view the output member excursion on 
the cathode ray oscilloscope. These waveshapes are gen- 
erated by electro-mechanical elements geared together and 
driven by a precision speed control. 

Of chief interest is the flexibility of the device. The 
signal generating mechanics are mounted on a separate 
shock-mounted horizontal chassis, which is accessible 
through panel cutouts in the case. The elements themselves 
are mounted with breadboard apparatus. A_ vertically 
mounted electronic chassis furnishes the power for the 
speed drive and the excitation voltages. This construction 
allows the user to quickly modify the unit for some special 
test, by changing gear ratios and by adding signal generat- 
ing components. 

The range of modulating frequencies is from 0.1 to 50 
cps for transfer function tests. Phase measurements can be 
made with accuracies of plus or minus 2 deg. For the 





transient tests, the damped natural frequency and the height 
of the first overshoot can be measured. 


Industrial Control Compan) 
1462 Undercliff Ave., New York 52, N. Y 
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ASSEMBLY BIT ON WHICH CLUTCH HEAD CHALLENGES COMPARISON = scowtite 


WITH ANY AND ALL OTHER SCREWS 


What Other Screw equals the high visibility of the CLUTCH HEAD recess to check 
out the slow-down of hesitation . . . even with “‘green”’ operators? 


What Other Screw frees the line from burred and chewed-up heads with automatic 
straight driving... with Center Pivot entry that prevents driver canting 


What Other Screw has a non-tapered driving engagement (without dangerous 
“‘ride-out” as set up by tapered driving) to eliminate the hazard of skid 
damage? .. . and the need for fatiguing end pressure? 


What Other Screw provides a simple Lock-On which unites screw and bit as a 
unit to hurdle “fumble spots’? by permitting one-handed reaching and 
driving from any angle? 


What Other Driver can begin to approach the durability record of the rugged Type 
“A” Bit . . . 214,000 screws driven non-stop? 


What Other Assembly Bit can be repeatedly reconditioned on the spot by a 60 
second application of the end surface to a grinding wheel for unmatched 
tool economy. 


What Other Modern Screw has a recess basically designed for operation with 
common screwdriver . . . for the simplification of field service adjustmen 


> 


According to users of CLUTCH The New CLUTCH HEAD Bro 
HEAD Screws, you may con- ’ chure details and illustrates 
fidently expect these time- the exclusive advantages of 
and cost-saving features to America e Most Modern 

. , Screw. Your copy will come 
deliver assembly production to you by mail on request 
increases ranging from 15% we . . menrioning the types 
to 50%. ‘ and sizes of screws in which 

you are interested. 


UNITED SCREW -AND BOLT CORPORATION. 
CLEVELAND 2 CHICAGO 8 NEW YORK 
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Images Are Projected on 


Drawing Board for Copying 


A vertical projector has been built for use by artists 
and draftsmen which throws the image of a physical object, 
photograph, blueprint, or drawing on the drawing beard 
where it may be copied directly. 

The physical object, drawing, photograph or blueprint 
is positioned as shown, and its image is reflected by a 
mirror placed inside the housing through a 12 in. lens to 
the drawing board below. There is one control to bring 
the image into focus and another which raises or lowers 
the housing to enlarge the image up to four times the size 
of the object or to reduce it to about one-fourth the size. 

The projector, which is 9 ft high, is installed directly 
over the drawing board making use of the dead overhead 
space usually available. The clip for holding copy can be 
extended to a height of 20 in. and the copy board slides 
out for oversize copy or maximum reduction. The housing 
is counterbalanced to decrease the force needed to raise it. 
For most jobs, slight dimming of room light is necessary. 
For extreme enlargements, moderate darkening is required. 

The projector has a number of features which may be 
mentioned. The first is a motor driven exhaust fan which 
maintains the temperature of the light housing at a uni- 
form low level. Another is the group of four photo- 
enlarging bulbs and their reflectors which cover the surface 
of the copy or object with strong, even light. Third is the 
bellows which is similar to that used by studio cameras. 
Last is the compound, 12 in., 4.5 lens which gives a bright, 
sharp image for either reduction or enlargement. 

Che projector will speed up and improve production of 
artwork for instruction manuals, parts catalogs, specifica- 
tions, technical manuals, and advertising and promotional 
literature, according to the manufacturer. 


]. A. Engel, Inc., 624 Syndicate Bldg., Minneapolis, Minn. 


THE OPERATION OF THE MACHINE involves these func- 
tions: (A) Photographs, blueprints, drawings to be projected 
are clipped on here. (B) Physical objects to be projected are 
placed here. (C) Image is projected on the drawing board. (D) 
Control is used to bring the image into focus. (E) Control is 
used to raise or lower the housing for enlarging or reducing. 
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Riser 


Compound Simplifies Casting 








Basically a mixture of aluminum 
and irom oxide, this exothermic riser 
compound, when ignited, produces a 
quantity of pure iron and alumina slag 
and generates heat at a temperature of 
more than 4,000 F. In practice, the 
riser compound already weighed out 
into — amounts placed in paper 
bags is thrown on the riser just before 
a skin has formed over its entire top 
surface. The compound ignites, the 
exothermic reaction occurs, and the 
heat evolved reheats the metal in the 
riser and the surrounding sand. The 
pee superheated iron produced 
y the reaction feeds the shrinkage of 


the casting. The fluid slag produced 
by the reaction comes io the surface 
where it acts as a hot insulating bianket 
and yet remains plastic so that atmos- 
pheric pressure can depress it and 
follow up the feeding. 

The use of this riser compound is 
claimed to have a number of advan- 
tages. First, the riser metal and the 
metal in the casting directly under the 
riser being hotter than the rest of the 
casting causes the freezing of the cast- 
ing to progress gradually from the sec- 
tions most remote from the riser toward 
the risers. This insures casting sound- 
ness without the use of chills. Second, 


Circle No. 9 on Reader Service Card 


since the fluid feed metal is desired 
near the casting surface, where the 
riser compound will be able to heat 
the metal, risers need be filled to only 
one-third the normal volume. This 
will reduce the amount of foundry 
metal required, reduce the amount 
of sand and molding labor needed, 
or conversely increase the foundry 
capacity. Third, the shortness of the 
risers eliminates piping, and blind 
risers, and other special casting designs 
may be found unnecessary. 


Metal & Thermit Corp. 
100 E. 42nd St., New York 17, N. Y. 
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LOCK WASHERS 


a type and size for every locking need! 























COMPONENTS 


contin 





TACHOMETER showing the rotating gear shift set for one of 
the five ranges. In the case, to the left, can be seen the wheel at- 
tachment for indicating fpm. 



































SAMPLE CHART produced by the tachograph to show the shut- 
down curve of an a-c motor with exciter. Horizontal lines 
drawn by disks on the tachograph correspond to dial graduations 


Tachometer Shifts Into Five Speeds 


Placed on the market recently has been a hand tachometer 
and a hand tachograph, the latter being a combination of 
the tachometer and a recording mechanism. 

The tachometer, which is housed in an enamel finish 
aluminum alloy casting, has a three inch dia dial with an 
open scale and a knife edge age to permit reading 


between the lines. The spindle is made of hardened, 
ground steel and runs in ball, bronze and beryllium bear- 
ings. Between the spindle and the dial housing is the gear 
shift cap, a knurled ring on which are engraved five speed 
ranges. To shift from one range to another, the knurled 
ring is rotated until the duieal range is in line with the 
dial center and a spring lock is felt to engage inside. 

The indicating mechanism is actuated by a double cross 
pendulum with links operating the plunger on opposite 
sides, which, it is claimed, eliminates all side friction which 
might affect accuracy. To eliminate vibration of the indi- 
cating hand and make the tachometer ‘dead beat,” a damp- 
ing mechanism is built into the indicating train. It consists 
of a high speed light wind vane which is provided with 
beryllium bearings to overcome friction. This vane takes 
up shocks and vibrations and imparts a steady movement to 
the pointer without affecting the function of indicating 
speeds and speed fluctuations. The entire mechanism is 
balanced and end play is taken up by ball bearings. 

These tachometers indicate directly either rpm or, with 
a wheel attachment, fpm in either direction. They come in 


three models, each with five ranges. One model can indi 
cate speeds from 30 to 12,000 rpm, the second from 6 

24,000 rpm, and the third from 120-48,000 rpm. TI 

corresponding ranges of speeds in fpm of the three models 
are 15 to 6,000 fpm, 30 to 12,000 fpm and 60 to 24,00 
fpm. Their accuracy is said to be within one-half of on 
percent. The tachometer is 54 in. long and weighs 19 oz 

The tachograph, whose units are mounted on a metal 
base, is the tachometer described above modified to record 
its speed indications through a pen describing a pattern on 
the moving paper strip supplied by the recording mecha 
nism. Paper travel and timing mechanism are wound by 
means of a removable key, shown at left. A long lever at 
left rear side of gear box (not visible in cut) starts and 
stops paper travel and pen. The short lever on top changes 
the speed of paper travel. Two speeds are provided: ap 
proximately } in. per second on low and 4 in. per second on 
high gear. Other speeds and different timing units can be 
supplied on request. 

The horizontal lines drawn on the paper strip by the 
disks correspond to the dial graduations. A calibrated scal« 
is supplied to facilitate marking the speed values of the 
horizontal lines. The inking roller can be removed by 
pressing a spring lever. This, in turn, permits the remova! 
of the disk roller for cleaning when necessary. 


O. Zernickow Co., 15 Park Row, New York 7, N. Y. 
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for dies 


CARBON-GRAPHITE ‘ lid & sas seas 
lately? for ultra critical rheostats 


... and for a host of 
problems involving friction, 
temperature, electric arcing 
or chemical action 





Because carb sn and graphite have many ... Stackpole carbon and graphite prod- 
of the most desirable properties of both ucts provide outstanding efficiency and econ- 
metals and non-metallic materials . . . omy for a long list of chemical, electrical 

...And further, because and mechanical developments. 
a wide (but carefully con- Stackpole engineers welcome the op- 
trolled) variation of measur- portunity to cooperate in solving the most 
able characteristics can be modern design and engineering problems 
obtained without significant by skilled handling of these basic, highly 
change in their chemical _ versatile materials. Send details of your 
composition . . . application for recommendation. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


Write for 
CARBON SPECIALTY 
ENGINEERING 
DATA BOOKLET 40 


EVERYTWING IN CARBON BUT DIAMONDS 
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Compact, light-weight design and volume production 
have lowered the price on a recording oscillograph without 
sacrifices in quality or performance. Overall dimensions 
have been reduced from previous models and weight has 
been cut by almost 50 percent. 

Basically, the instrument is comprised of two main cast- 
ings, a webbed-base casting upon which are mounted all 
of the major components (with the exception of the optical 
system), and a front casting which uses the operational 
controls and the critical components of the permanently 
fixed optical system. Attached to this front casting, but 
asily and quickly removable, is the combination feed and 
takeup magazine which has a capacity of 125 feet of 5 in. 
wide recording material. 

The magazine is made up of two castings: the main 
housing, and a coverplate. Such construction assures extreme 
rigidity and eliminates any possibility of misalignment from 
accidental rough handling. Neither sprocket teeth nor a 
pressure roller is required to provide positive record en- 
gagement, thus removing the major sources of record-drive 
malfunction, and at the same time reducing the power 
required to drive the recording medium. 

It is possible to drive the record well in excess of 100 
in, per sec and accurately maintain control. Sufficiently 
high record speeds make possible the recording of 
transient phenomena in minute detail. In order to utilize 
most conveniently the range of record speeds from } to 
100 in. per sec, a quick-change, ten-speed transmission is 
available in the instrument as an optional feature. The 
standard transmission makes use of change gears. 

The source of power for the record transport system is 
a governor-controlled motor connected through gearing to 
the record drive roll in the magazine. Belts and friction 
drives are eliminated to give record acceleration without 
slippage, and maintain accurate speed control. 

High-intensity light in controlled beams projects onto 
the galvanometers, eliminating objectionable stray light. 
The result is a record exhibiting fine traces with high def- 
inition. A prefocused galvanometer lamp provides a source 
of light for the galvanometers. Writing speeds of approxi- 
mately 25,000 in. per sec on Eastman Linagraph 1127 are 
possible. 

Standard practice in the record-numbering system re- 


Compact Recording Oscillograph Saves Space 


Circle No. 11 on Reader Service Card 








Galvanometer Capacity—1 to 9 or 1 to 14 
Record Speeds—'4 in. to 100 in. per sec 


Record Magazine—Integral feed and takeup attached or de 
tached to front—no threading of record required 


Precision Timing—0.1- and 0.01-second timing lines 


Automatic Record Numbering—One counter for viewing and 
recording 


Record Indication—Unexposed footage indicated on magazine 


Writing Speed—25,000 in./sec, standard 


50,000 in./sec, optional 
Power Required—24- to 28-v d-c, or 115 volt, 60 cycle a-c 
Dimensions—Length 19% in.; width 9% in.; 
Weight—48™% lb with full magazine 


height 9 in. 





quires two counters, operated in step, one for recording 
the record number and the other for visual indication of 
the same number. In the new design one of these counters 
has been eliminated, and means is provided for both view 
ing and recording the same counter. 

Consolidated Engineering Corp 


620 N. Lake Ave., Pasadena 4, Calif 








SINGLE TURN POTENTIOMETER 
is equipped with ball bearings and 
contains multi-gang assemblies for in- 
dependently phasing the individual 
sections. Two in. in diameter, it has 


standard pipe sizes. A. Schrader’s Son 
Div., Scovill Mfg. Co., Inc., 470 
Vanderbilt Ave., Brooklyn 17, N. Y. 
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Inc., Los Angeles 22, Calif. 
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VINYLITE INSULATION for 80 ¢ 
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resistances of 100 to 50,000 ohms and 
a five watt rating. Helipot Corp., 
South Pasadena, Calif. 
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AIR LINE FILTER features a filter- 
ing element composed of hundred of 
laminations of a new material. Trapped 
moisture is removed through a arin 
cock. Filter comes in }, %, and 4 in. 





























SINGLE PHASE CAPACITOR MO. 
TOR has fingertip speed control, one 
piece cast iron drip-proof frame, 
Herringbone rotor, and Vinol-acetal 
insulated wire stator windings and 
utilizes a starting relay which elimi- 
nates centrifugal switches or rotating 
devices. It is available in ratings from 
4 to 3 hp and at speeds from 52 to 
2000 rpm. Sterling Electric Motors, 


and 105 C electrical applications such 
as radio hook-up wire, lamp ballast 
wire, and machinery wiring is a plastic 
compound which extrudes with a 
glossy, smooth surface in thin as well 
as thick wall sections and is free 
stripping. Bakelite Div., Union Car 
bide and Carbon Corp., 30 E. 42 St 
N. Y. 17, N. Y. 
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Single Truarc Ring Slashes Unit Cost 44% 
..-€liminates 3 operations and 5 parts 





WASHER AND 3 RIVETS HELD BUSHING IN WHEEL. Difficulty 
in accurate positioning of rivet holes caused rejects. 
Also rivets loosened in use. 
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SINGLE TRUARC RING LOCKS BUSHING—STAYS SECURE. 
Self-locking ring (type 5105) needs no groove. Re- 
places washer, 3 rivets, separate spacer. 








Redesign with one Waldes Truarc Ring cuts cost 
of wheel used in Har-Vey Rolling Door Hardware 
(for residential doors) from 26.1¢ to 14.5¢—a 
44% saving for Metal Products Corporation, 
Miami. Use of Truarc cuts manufacturing time 
76%. Eliminates 5 separate parts, 3 press opera- 
tions. And gives a product that stands up better 
in use! 

Redesign with Truarc Rings and you too will 
cut costs. Wherever you use machined shoulders, 
bolts, screws, nuts, cotter pins, snap rings, there's 
a Truarc Ring that does a better job of holding 
parts together. Truarc Rings are precision engi- 
neered. They make assembly and disassembly 
quick and easy. 

See what Truarc Rings can do toward cutting 
overall costs for you. Send your blueprints to 
Waldes Truarc engineers for individual attention, 
without obligation. 


SEND FOR NEW BOOKLET E> 





WALDES | 


= TRUARC!- 


REG.U.S PAT OFF 


RETAINING RINGS 





Redesign with Truarc self-locking ring 
produces these savings: 


saving 


eliminates drilling 3 rivetholes . . $.0042 
eliminates riveting washer . . . ONT 
eliminates punching washer. . . .00033 
eliminates washer, spacer, rivets. .02236 
cuts cost of inserting bushing . . .00037 
cuts costofinspection. . . ... .0032 
cuts cost of wheel, bushing, rivet . .0797 


.12126 


less—cost of TruarcRing . . . . .00528 
TOTAL SAVING PER UNIT 44% . $.11598 


seit-locki 


ring tY 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U S Pats wap 948 7.416 BS? 2 4209 411 76) AND OTHER Pars 
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Waldes Kohinoor, Inc., 47-16 Austel Place PN-122 
Long Island City 1, N. Y. 


Please send Dato Book on Waldes Trvorc 
Self-Locking Ring Types. 


Name 





Title 





Company 





Business Address 





City Zone Stote 
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Gear Drive Coupled to Motor Forms Unit 


Available is a packaged power unit 
whose purpose is to transmit power at 
a reduced speed. It consists of an en- 
losed helical gear drive with a separate 
motor flexibly coupled and mounted 
on a welded steei base plate. A mova- 
ble plate between the motor feet and 
the base plate provides for adjustment 
should shaft realignment be necessary. 

The grey iron gear drive housing is 
provided with seals to prevent oil leak- 
age. All the gears are of the helical 
type cut from heat treated alloy steel 
and rigidly mounted. Both gears and 
bearings are automatically lubricated, 
the oil circulating freely through a 
reservoir, The base plate is designed 
for easy cleaning and is constructed to 
withstand overhung loads without de- 
flecting. Motors are to be had with 
such enclosures as the open drip-proof 
type, the open splash-proof type, the 
enclosed non-ventilated type and the 
enclosed fan cooled type. 

These power units are built in sizes 
ranging from 1 to 75 hp with output 
shaft speed ranging from 280 to 6 rpm. 





Link-Belt Co., 307 N. Michigan Ave., Chicago 1, Ill 


Circle No. 16 on Reader Service Card 





Variable Speed Motor Produces High Torque 


Supplied in either uni-directional or 
reversible models, this motor operates 
at speeds from one-half to 100 rpm 
without using reduction gears. A fea- 
ture is its high starting torque which 
at 35 watts, for example, is 80 in-lb 
at 1 rpm. The voltage required is 
either 6, 24, 115, or 220 v on 60 
cycle a-c. 

The standard model comes in a 
weatherproof die cast housing and re- 
qu.res no oiling. It is said that it will 
operate at high and low temperatures 
under extreme weather conditions. 

Possessing the ability to be remotely 
controlled in much the same way as 
a servo mechanism, this motor will 
turn clockwise or counter-clockwise as 
desired and come to a stop in the same 
relative position as that for which the 
control has been set. 

It is thought that applications for 
this product will be found in industries 
manufacturing antenna rotators, air- 
craft actuators, aircraft beacons, radio 
tuning and direction finding controls. 





OPERATING at any speed up to 100 rpm and possessing high starting torque, this 
variable speed motor can be used in place of a servo mechanism in many applications 


Viking Tool & Machine Corp., 2 Main St., Belleville 9, N. ] 
Circle No. 17 on Reader Service Card 
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“Commercial” Ball-Bearing Data...#11 of a Series ) 


WE WILL BE GLAD TO SEND YOU COPIES OF THE PREVIOUS ADVERTISEMENTS IN THIS SERIES 
























How a special low-cost ball bearing 


helped an office-machine manufacturer 


control bearing end play 


An office-equipment manufacturer needed a bear- 
ing whose width could be adjusted to control end 
play on a typewriter-like carriage operating at 
600 r.p.m. under a 12-pound load. It had to be 
easy to mount and extremely rigid. 

Schatz engineers designed a special “Com- 
mercial” ball bearing with a split inner ring sep- 
arated by a compressible spacer and held together 
with a bolt that could be tightened or loosened, 
within limits, to vary the width. Maximum rigid- 
ity was provided by four points of contact for the 
balls 

This is typical of the kind of engineering 
thinking and knowledge that Schatz brings to a 
bearing problem. And Schatz special “Commer- 
cial” Ball Bearings—like the one shown—are often 
less expensive than standard bearings, since 
costly assembly and machining time is eliminated. 

Many difficult anti-friction problems can be 


ENLARGED 2.5 X 


solved by various modifications in materials, in- 
ner and outer races, or the ball arrangement. All 
“Commercials” can be furnished with a single or 
double row of balls, felt or labyrinth seals, flanged 
or plain outside diameters, hardened or unhard- 
ened treads, set screws, Alemite fittings and ex- 
tended inner race and hexagonal bores 

Let Schatz help you adapt or design a low-cost 
special ball bearing to fit your specific job re- 
quirements 





q) 


(Actual Load +Load Ra 


Rat 











Average life rating of Schatz “Com- 
mercial” Ball Bearings, based 


the ratio of actual service load ¢t 

acidhsiaheaiabed rated load of bearing. Bearings 
6000 §00 

“ with highest iOa2d Tating Will give 


longest service 








- Write for “Construction and 
—_ Characteristics of Low-Cost Ball 
Bearings’ It tells how to select 
low-cost Schatz “Commercial” 
Ball Bearings for various load 
and speed conditions, gives 
classifications of standard types 
for radial, thrust or combina- 
tion loads, and discusses the 
modifications that can be made 
for special design, assembly or 
operating conditions. Ask for 
Catalog No. 11, too. It gives 
complete data on the whole 
“Commercial” line. 






SCHATZ 


Gommercial 
BALL BEARINGS 





The Schatz Manufacturing Company 
6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N. Y 
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Speed Can Be Varied Within Any Range 


By combining into an integral unit 
two products, one, a variable ratio 
speed changer, and the other, any one 
of a group of fixed ratio drives, (ne 
manufacturer offers a speed changer 
whose ratio between its input shaft and 
its output shaft can be changed from 
one to six through a continuous varia- 
tion up to six to one in any desired 
range. 

The variable ratio speed changer is 
a friction drive having two drive disks 
contacting two rollers. The rollers are 
pivoted so they contact the disks at 
changeable radii to adjust for different 
speed ratios. The drive disks are equip- 
ped with “lock-up” cams which auto- 
matically increase the contact pressure 
on the rollers to minimize slippage 
over a wide range of output torque. 
This results in low losses at small out- 
put torque, together with a high torque 
rating. Permanently lubricated ball 
bearings are used throughout, and 
the rolling surfaces are hardened ball 
bearing steel, running dry. Setting 
can be changed while running or sta- 
tionary, by means of a knob near the 
ratio scale which is situated on top 
of the unit. This unit can be supplied 
with a pivoted lever or sliding push 
rod speed adjustor, or the speed adjust- 
ing knob can be replaced by a spur or 
worm gear. The “lock-up” cams pro- 
duce some torsional spring effect which 
may be objectionable at very low 
speeds or irregular loads. In such 
cases spring-loaded disks are avail- 
able, but with sacrifice in maximum 
output torque. 

The fixed ratio reduction drives, 
which are described on page 162 in 
the April issue of Product Engineer- 
ing, are to be had in either a series 
using extruded gears or in a more 
precise series using hobbed gears. Both 
are available in a number of ratios 
ranging from 1 to 1 up to 531,441 to 
1. The shafts and counter-shafts are 
made of stainless steel and they and 
the ball bearings are permanently lu- 
bricated. Case hardened steel spur 
gears of the same diamentral pitch are 
used in the gear train. 

As examples of the combinations 
available, an 1,800 rpm motor will 
deliver through a unit made up of 
the variable ratio speed changer and a 
fixed ratio drive with a reduction of 
two to one all the output speeds be- 
tween 150 rpm and 5,400 rpm. With 


Mee 


= = 
ae 


te 


—_ 
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THE SPEED CHANGER is displayed in the center. It is an integral unit produced by 
combining the variable ratio speed changer shown to the right and a fixed ratio drive 
shown to the left. A wide variety of speed ranges can be achieved by using any one 


of a series of fixed ratio drives. 





directions. 


be driven. 


WEIGHT—S.5 oz. 





GENERAL SPECIFICATIONS 


NOMINAL MAXIMUM OUTPUT—.025 HP 

NOMINAL EFFICIENCY RATING—70% 

NOMINAL SLIP AT RATED OUTPUT—9 

MAXIMUM SPEED OF EITHER SHAFT—20,000 rpm 

RANGE OF SPEED ADJUSTMENT—Ratio continuously variable from 1/6 
to 6 by 18 turns of the adjusting knob. 

ADJUSTMENT KNOB TORQUE REQUIRED—1 0z-in. 

ROTATION—Either direction. Input and output shafts rotate in opposite 


ORIENTATION—May be operated in any position. Either end may drive or 
BACK LASH—None. Torsional spring effect between shafts due to lock-up 


mechanism (at ratio of 1 to 1) is approximately 1.5 degrees per ounce-inch. 


LUBRICATION—Permanent. Shielded ball bearings. 








THESE SPECIFICATIONS are for the variable ratio speed changer. Those for the 
fixed ratio drive units are to be found in brief in the April issue of PRODUCT ENGI- 
NEERING on page 162. The combination unit has the characteristics of both. 


the same motor, by combining with the 
variable ratio speed changer a fixed 
ratio drive with a reduction of 531,441 
to 1, all the output speeds between 
0.6 revolutions per day and 20 revolu- 
tions per day can be secured. 

For best general performance and 
maximum output torque over 4 wide 
speed range, the variable unit should 
be on the input or high speed side 
with the fixed ratio unit used as a 
speed reducer on the output side. 
Where only part of the total speed 
range is required, it is best to use the 


Circle No. 18 on Reader Service Card 


range near 1 to 1 and on down into 
the speed reduction range for highest 
efficiency. Where the driving speed is 
more than 3,600 rpm and full 36 to 1 
speed adjustment is required, a single 
section reducer must be placed be- 
tween the variable unit and the input 
to keep the output speed below 20,- 
000 rpm. The body length with one 
geared section is 3 21/32 in. Each 
additional section increases the length 
13/16 in. 
Metron Instruments Co., 
432 Lincoln St., Denver 9, Colo. 


CONTINUED ON PAGE 188 
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Cathode Ray Oscilloscope 


Laboratories, factories, and schools are offered a seven 
inch cathode ray oscilloscope for general use in radio and 
television servicing . The new instrument incorporates a 
multivibrator sweep circuit for linear internal sweep from 
10 to 30,000 cycles which may be synchronized to 60 cycles, 
an external signal or signal applied to its vertical input 
terminal. Balanced, non-astigmatic sweep is assured by 
push-pull deflection. Terminals are provided for direct 
connection to horizontal and vertical deflection plates and 
to the control grid of the cathode ray tube for intensity 
modulation. 

The vertical deflection amplifier provides a sensitivity of 
0.1 volt rms for one inch peak-to-peak deflection; sine 
wave frequency — at full gain flat within 3 db of 
1,000 cycles value from 7 to 70,000 cycles free of peaking 
and useable to much higher frequencies; and an input 
impedance of 4 megohm and 34 mmf. 

The horizontal amplifier provides a sensitivity of at 
least 0.25 v rms for one in. peak-to-peak deflection; sine 
wave frequency response within 3 db from 7 to 120,000 
cycles; a total deflection of at least 84 in. with negligible 
distortion ; and input impedance of 4 megohm and 34 mmf. 

Horizontal sweep characteristics include: linear (multi- 
vibrator) saw-tooth sweep, left right, from 10 to 30,000 
cycles; non-linearity not exceeding 10 percent between 
rated limits at any sweep frequency; and response to 
positive synchronizing signals. 

This oscilloscope is 177, in. high, 113 in. wide, 173 
in. deep and weighs 39 Ib. The steel cabinet is provided 
with grey wrinkle finish, and 3 in. thick, clear safety glass 
and an impact resistant rubber mount protect the 7 in. 
cathode ray tube face. Cross-hatching is provided on a 
plastic sheet inserted behind the safety glass to minimize 
parallax. Jet-black panel lettering on a grey background 


Offered for General Use 


PER OAR oR 


gives contrast for easy reading of control settings under 
both normal and adverse lighting conditions. This in 
strument operates from 117 v, 60 cycle supply and is rated 
at 35 watts. 


Sylvania Electric Products Inc., Emporium, Pa 
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Electronic Instruments Measure and Record Strain, Other Variables 


Here is a line of strip-chart electronic instruments, which 
are high-speed, self-balancing a-c bridges designed for 
measurement of temperature, resistance, conductivity, strain, 
position, inductance, pressure, force, or any other variable 
which can be aamaale in terms of impedance. In addition, 
the instrument can be used for electric power totalization. 

The measured variable is recorded on a chart 11} in. 
wide and indicated on a scale which is legible at a distance. 
In addition to the single record model, instruments are 
available for 16 different records on the same chart. Models 
are offered for full-scale pen travei in 7 records, 3 seconds 
and # sec, with a range of standard chart speeds from 1 in. 
per hour to 120 in. per minute. 

These instruments are housed in a moisture-, fume-, and 
dust-proof case suitable for wall, flush-panel, or front-of- 
sant taneiiien The scale and recording mechanism are 
mounted on the front of a hinged, aluminum alloy panel, 
which can be swung out to gain access to the electronic 
components or the control mechanism. 


The Bristol Co., Waterbury 20, Conn. 


OS ES PUM ae 
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CONTINUED ON PAGE 189 
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Electronic Recorder Measures Surface Strain 


For use in conjunction with two resistance wire strain 
ges manufactured by the same company, there is available 

rip chart recorder for continuous measurement of surface 

ain in structures or machines. It is an electronics type 
strument having a resistance of 120 +1.2 ohms and a 

sitivity factor between 1.9 and 2.2. 

Available ranges in the instruments are 0.2000, 0.5000, 
d 0.10,000 micro-inches per in. It provides ten chart 
eeds within a range of 3 in. to 720 in. per hour. The 
pen moves across a 44 in. wide chart in a straight line 
making coordinated readings of time vs strain. The pen 
may be zeroed at any point on the chart and the instrument 
range can be changed during a measuring run if zero 
adjustment settings for all three ranges have been initially 
letermined. Instruments are available with full scale 
traverse speeds of one, three or five seconds without over- 
shoot. 

Controls and adjustments for gage factor, range, and 
arse and fine zero settings are grouped across the top 
f the instrument inside the door. Precision measurement 
of gage resistance variations is made by a 1,000 cps bridge 
ircuit. Electronic parts of the instrument are mounted on 
the back of the case, protected by a gasketed cover. Ac- 
curacy of measurements in all usual applications is not 
affected by amplifier tube characteristics or changes, nor by 
normal power variations. 

Baldwin Locomotive Works, Philadelphia 42, Pa. 
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Slip Clutch Maintains Constant Torque 


Although designed to maintain constant tension or con- 
stant torque on winding operations, this slip clutch can also 
be used as a safety device for overload protection or to 
maintain constant torque regardless of driving speed. 

Features include ventilated plates, cooling fins and pres- 
sure springs with long deflection range for accurate adjust- 
ment. Single, double and triple plate construction is 
available. When the function is constant tension, the 
regular adjusting nut is replaced with a sliding collar to 
permit adjustment while the unit is in operation. 

Some models are constructed with a disk spring and 
metallic friction plates in a compact design to fit small 
space. High grade iron or aluminum castings and steel is 
used for the parts and exposed surfaces can be cadmium 
plated for corrosion resistance where necessary. The 
clutches are offered in sizes from 2 dia to 27 in. dia with 
torque range up to 10,000 ft Ib and heat capacity up to 
83 horsepower. This product will find application in the 
printing, paper making, plastics, and textile industries. 

Hilliard Corp., Elmira, N. Y. 
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CENTRIFUGAL CASTINGS of long. American Non-Gran Bronze , sta 
bronze alloys such as- liners, sleeves, Co., Berwyn, Pa. thicknesses l in. to 
rolls, rings, and bushings can be pro- Circle No. 23 om Reader Service Card n Steel Warehouse, Inc 
luced, either rough or machined, in 4425 W. Kinzie St., Chicago, Ill 
sizes up to 12 inches OD and 13 inches SHIM STOCK made of spring-tem- Circle No. 24 on Reader Service Card 
CONTINUED ON PAGE 190 
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Teflon V-Rings Withstand Temperature and Corrosion 


Here is another Teflon packing, the 
molded V-ring type, which has a cross 
section designed to insure permanent 
sealing, even under varying pressures, 
at temperatures up to 450 F. 

The combination of properties of 
Teflon includes low friction character- 
istics, the ability to withstand higher 
temperatures and corrosive chemicals, 
and the resilience and toughness 
needed for proper sealing results. It 
is claimed that these rings will stand 
up several times longer than conven- 
tional packings and form a perfect 
seal with finger-tight pressure on the 
gland. 

Crane Packing Co., 18 Cuyler Ave., 

Chicago, Ill. 


Circle No. 25 on Reader Service Card 





Now Disk Sprockets May Have Interchangeable Hubs 


The photograph reveals the sim- 
plicity of these interchangeable hubs 
for disk sprockets. The sprocket is 
placed on the hub, the taper bush- 
ings are inserted, the head cap screws 
are tightened, and the assembly is 
ready for mounting on the shaft. 
Where conditions permit, plate sprock- 
ets may be interchanged and mounted 
without removing the hub. The hubs 
are available in a range of sizes. 

The manufacturers claim that these 
interchangeable hubs for disk sprockets 
contribute an economical unit to the 
power transmission industry. 


Cullman Wheel Co., 1344 Altgeld St., 
Chicago, Tl. 


Circle No. 26 on Reader Service Card 





THERMOMETER held in place by 
spring pressure in a light-weight non- 
corroding case, from which it can be 
removed or into which it can be re- 
placed easily, is carried like a fountain 
pen in the coat pocket. Temperature 
range is from —30 F to +120 F in 
2 F increments. Tagliabue Instrument 
Div., Weston Electrical Instrument 
Corp., 614 Frelinghuysen Ave., New- 
ark 5, N. J. 

Circle No. 27 on Reader Service Card 


ELECTROSHIELD SHEET consisting 
of a core of mild steel clad on each 
side with copper is claimed to im- 


prove the performance of electronic 
communication equipment by shield- 
ing it from outside interference and 
by making possible wider frequency 
ranges. It comes in regular sizes and 
gages and can be worked and welded. 
American Cladmetals Co., Arch St., 
P.O. Box 544, Carnegie, Pa. 

Circle No. 28 on Reader Service Card 


FAST-DRYING ENAMEL dries to 
handle in a half-hour and dries hard 
in eight hours to form a tough resilient 
film with a dielectric strength of 800 
v per mil. It bonds well to insulat- 
ing materials and metals and is re- 


sistant to oils, moisture, chemicals 
and abrasive dust. Irvington Varnish 
& Insulator Co., 6 Argyle Terrac 
Irvington 11, N. j. 

Circle No. 29 on Reader Service Card 


TEFLON - JACKETED GASKETS 
have a seamless, one-piece, machined 
Teflon jacket with a heavier wall 
Teflon on the inside diameter. Th 
come in hard, medium and soft grad 
and in sizes from 4 to 6 in. ID. Solid 
Teflon gaskets are also availab! 
Chicago Gasket Co., 1275 W. Nor 
Ave., Chicago 22, Ill. 

Circle No. 30 on Reader Service Ca 
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Diegram shows three 
locations where Clipper 
Seals help assure cool, 
trouble-free operation 
for the Goss & DeLeeuw 
““One-Two-Three’ 
Automatic Chucking 
Machine. Photograph 
above shows complete 
machine 


Goss & DeLeeuw turns to Clipper Seals 


IF YOU'RE SEARCHING for an oil seal that you can 
depend on to run cool...thereby minimize friction 
and shaft wear, and last longer . . . you'll be interested 
in hearing why The Goss & DeLeeuw Machine Com- 
pany selected Clipper Seals for their “One-Two-Three” 
Automatic Chucking Machine. 

The “One-Two-Three”—a revolutionary contribu- 
tion to the metal working field which permits ma- 
chining three-faced parts in a single operation— 
required an oil seal that would minimize friction and 
wear at high shaft speeds. It would also have to do a 
highly efficient job ot keeping lubricants in place. 

After careful tests, Goss & DeLeeuw found that the 
simple design of the Clipper Seal decidedly reduces 
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friction and wear .. . assuring cool, trouble-free 
ope tion plus a long service life. They found, too, 
that Clipper Seal’s tough, dense heel gives the rigidity 
necessary for a press fit in the cavity . while the 
flexible lip, held in light but positive contact with the 
shaft by a specially designed garter spring, provides 
effective sealing at all times. 

The solution to your sealing problem may be this all- 
round efficiency of Clipper Seals. They come in a 
variety of precision-moulded designs ...in sizes to 
fit shaft diameters from \%" to 66", for temperatures 
to 450F, and for shaft speeds to 3500 rpm. Get com- 
pl te information by writing for Brochure PK-46A. 
Address Johns-Manville, Box 290, New York 16, N.Y. 


Johns-Manville CLIPPER SEALS 
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Tachometer Records Stretch or Shrinkage 





The percentage stretch or shrinkage of materials being 
processed through pairs of rolls turning at different speeds 
is indicated and automatically recorded by a recording 
speed-ratio tachometer now on the market. The instrument 
provides a continuous record of roll speed ratio for textile, 
paper, plastics, rubber, chemical and metal-rolling industries. 

Operated by two of the manufacturer's tachometer gen- 
erators driven by the respective rolls, the unit can be cali- 
brated in percent stretch as in yarn processing, inches per 
yard shrinkage as in fabric Sanforizing, percentage reduc- 
tion as in metal rolling, or other units which are a function 
of the speed ratio between two rotating members. 








































Record. ng speed-ratio if={ Geor — - ‘ P 
box Tagliabue Instruments Div., Weston Electrical Instrument Cort 


. tachometer , 
4 > , , : 
achometer generator Tachometer generotor 614 Fre linghu ysen Ave., Newark, N. ]. 















Circle No. 31 on Reader Service Card 













Attenuator Meets 
Requirements W here 


| Space Is Tight 






In line with the present trend toward miniaturization of 
components, there has been developed a “T” network 
attenuator measuring 2} in. in diameter which has 30 steps 
of attenuation. It is believed that this is the smallest size 
, | in which a unit of this type has been manufactured. Char- 
acterized by zero insertion loss and constant input and out- 
put impedance this electrical unit, which would be of use 
where space is of prime importance, is available in levels 
of 0.5, 1.0, 1.5, and 2.0 db. It has a flat frequency char- 
acteristic to 30 ke but can be ordered with a frequency range 
extending to 200 kc. Resistance accuracy is +5 per- 
cent although, on request, this can be reduced to +0.1 
percent 
The rotor is enclosed in a tamper proof housing. Oilite 
bearings are provided to prevent the shaft from freezing 
or binding. Each blade of the rotor is individually spring 
loaded to maintain uniform contact pressure and low con- 
tact resistance during the life of the unit. Short rotor arms 
have been incorporated in the attenuator in order to pro- “epee 
wide « ae nse en path oho good frequency . this miniature attenuator has 3 steps of errenmatos. The rot 
a : : which turns in oilite bearings, has individually spring loade 
acteristic. The contacts are silver alloy. To make the unit }Jades and short rotor arms. The contacts are silver alloy. See 
dust proof and vibration proof, a two piece dust cover behind the attenuator is its cover with the bayonet ty] 
encloses it and is held on by a bayonet type lock. lock. This cover makes the unit dust proof and vibration pro: 


Daven Co., 191 Central Ave., Newark 4, N 
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ALTHOUGH MEASURING ONLY 2} IN. IN DIAMETER, 
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More and more American motorists call for automatic transmission . . . and 
the industry meets the demand! Production of automatic units keeps going up... . 
up ...up. R/M plays an interesting part. Every automatic transmission now in 
production employs friction material made by R/M, the largest producer in the 
field. Some of these materials are woven, some molded; some are compounded, in 
whole or in part, of powdered metal; many are bonded to metal backings. Other 
R/M products are used constantly for clutches and brakes covering an even wider 
range. The experience thus gained is available to all manufacturers faced with 
problems in metallic and asbestos friction materials, as well as in rubber products. 


Your R/M representative is the man to see! 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mich. 


445 Lake Shore Drive, Chicago 11, Ill. 4651 Pacific Bivd., Los Angeles 11, Calif. 
1071 Union Commerce Bidg., Cleveland 14, Ohio 
Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N. J. No. Charleston, 5.C. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings ¢ Brake Blocks © Clutch Facings 
Ry Fan Belts « Radiator Hose « Mechanical Rubber Products e« Rubber Covered Equipment « Packings 


Asbestos Textiles «© Powdered Metal Products «+ Abrasive and Diamond Wheels « Bowling Bails 
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Improved Multi-Combination Meter is Smaller, Less Expensive 


Compared with the previous model, this multi-combina- 
tion meter has been reduced in size yet the range has been 
increased, mirror scales have been added, and accuracy is 
maintained within 1 percent. 

With this multi-combination meter, which takes the 
place of many separate instruments, practically all measure- 
ments encountered in electrolysis and corrosion investiga- 
tions and cathodic-protection testing in field and laboratory 
can be made. By use of a circuit selector switch, the two 
high-sensitivity d-c instruments can be connected into a 
variety of measuring circuits for measurement of potentials, 
current, resistance and soil resistivity. Internal batteries 
with a switch and coarse and fine controls can be used to 
supply and control current for test purposes. Voltmeters, o: 
voltmeter and ammeter, can be used separately or simulta- 
neously. Polarity reversing switches are provided for both 
current and potential measurements. 

Among the instruments included are a 1,000 ohm per 
volt voltmeter with 10 ranges from 2 mv to 100 v, a 
62,500 ohm per volt voltmeter with six ranges from 0.1 
to 20 v, a potentiometer-voltmeter with six ranges from 
2 mv to 3 v, a d-c biasing potential in series with the high 
resistance voltmeter to “‘back-to-zero”’ residual earth, pipe or 
electrode potentials to permit direct readings of “change-in 
potentials” up to 20 volts, a milliammeter with nine ranges 
from 2 ma to 20 amp, and a zero-resistance type ammeter 
covering ranges up to 5 amp. A circuit is included for 
measuring resistance of leads, bonds, shunts, and flanges, 
and for measuring resistivity of soil to any depth by the 


four electrode method, or of a small sample of soil o: 
water in a soil box. 

The instrument which weighs 12 Ib is mounte? in 
sturdy case. The instruments are sufficiently rugged fo: 
use in field work under extreme climatic conditions. Th 
accurate linearity of scales permits quick cross checking 
of potential reading for determining and eliminating effect 
of circuit and electrode resistance. 


M. C. Miller, 1142 Emerson Ave., West Englewood, N 
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Spring Loaded Carbon Disk Seals Rotating Joint 


All packings in the joint are stationary seals; rotation 
takes place only on a non-porous carbon disk. The piping 
is permanently installed and is not taken apart when the 
joint must be replaced. Rotating speeds up to 1,000 rpm 
can be handled. The joint can be disassembled and cleaned 
daily in applications handling paint and food — 


The cartridge is installed between two rigi pipe balls, 
allowing one connection to rotate freely. Misalignment 
in the pipes is compensated for at installation by flexing 
of the joint. Spring tension holds the carbon disk rotating 
seal against the rotating ball. 

Steam, air, oil, gas or water can be handled from —40 
to 450 F, without lubrication. Operating pressure is 150 
psi max for steam, 300 psi for hydraulic oil and chemical 
service. Joints come in 4, } and 1 in. pipe sizes. 





Stotor 











Carbon disk 








CARTRIDGE assumes any position between the ball seats, ad 
justing for pipe misalignment. Packings are stationary, while the 
joint rotates on carbon disk seal, held tight by spring pressure 


Rotherm Engineering Co., Ih 


$911 W. Irving Park Rd., 


Chicago 41, 1 
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HAND SEALER’ FOR  POLY- 
ETHYLENE is claimed to have over- 


neat and secure without requiring ex- 


A-C SOLENOID, has a 1¢ in. stroh 











come the problems of polyethylene 
sticking to the sealing iron. The light 
weight of its spring mounted Teflon 
frame permits day-long use without 
fatigue. The seals it provides are 


cessive pressure application or heat 
dwell time. The sealing bar is 8 in. 
long and § in. wide. Amsco Packag- 
ing Machinery Inc., 31-31 48th Ave., 
Long Island City, N. Y. 
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with constant duty pull up to 16 
and intermittent duty pull up to 
lb. Features include high sealing pu 
low heating. Soreng Mfg. Cor; 
9555 Edin Ave., Schiller Park, IIl. 
No. 


CONTINUED ON PAGE 1‘ 
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g Machines 


hing system, entirely separate from 

Servo drive provides outside source 

es drag, provides excess energy to 

and, recorder, load maintainer and 

... multi-range dial . . . selection 

... widest span of ranges—200 to 

curacy of 144% guaranteed down to 

” . - ASTM accuracy guaranteed to 

10% of e2 . demonstrated sensitivity shows 

1 pound ina ... zero essentially positive .. . 

negligible hysteresis, creep or temperature errors. . . 

THE BALDWIN LOCOMOTIVE WORKS complete calibration and maintenance service . . . in- 
Philadelphia 42, Pa.. U.S. A. ° ts a ae ‘ 

Oilticace Gtenen, Ghesdiend, Bensten, Haw i stallation by a qualified Baldwin field engineer. 

York, Philadelphia, Pittsburgh, San ‘ IN 


Francisco, St. Louis, Washington. ' 
'n Canada: Peacock Bros., Ltd., Montreal 
THE BALDWIN eum 


Group 4 
bi A 


TESTING ert HEADQUARTERS 





2 b= 
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THE ARISTOCRAT 


Hoover, 


gives you the most for your money. 


BULL'S-EYE 


™ FOR 
PERFORMANCE 


HONED RACEWAYS 


You are not buying bearings, you are buying performance . . . 
bearing life, load capacity, quietness. In performance 
America’s only ball bearing with honed raceways, 


quietness plus 90 per cent longer life, 30 per cent 

greater load capacity. A growing list of distinguished 

American manufacturers of quality machines and equipment 
are finding that their bearing dollars buy more 


value when they select Hoover. 


tives are invited to write for the 
Hoover Engineering Manual. 





When you specify 
and buy Hoover Ball Bearings you buy unbelievable 


Engineering and purchasing execu- 





Am Arbor, Michigan : pao 





Fs 
¢ 
hatin ce 
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New Parts and Materials . continued 
Cartridge Type Filtering 
Medium Purifies Oil 


Four and one-half lb of Palco 
a filtering medium composed ot 


blended cellulose fiber, is packed int 


a woven cotton sock material around 
a fiber center tube to form this 
purification cartridge. In operation 





oil passes through the cotton sock and 


cellulose whose uniform porosity in 


sures removal of solids, abrasives, scale 
and other foreign matter. Since the 
center tube is made of fiber, the whole 
unit can be disposed by burning. It 
is claimed that this cartridge will main. 
tain any type of oil in approximatel} 


new condition indefinitely. 


Honan-Crane Corp., Lebanon, Ind 


Circle No. 37 on Reader Service Card 


Copper Clad Aluminum 
Solves Electrical Problems 
Aluminum sheet or tubing is cl 


on one or both sides with copper 
a solid phase bonding process whic! 


it is claimed, assures the absence of 





vr 


~~ 











Free 


“7 How 


mot 
agai 


voids, oxides and compound inclusions 


and gives the bond a strength equi 
alent to aluminum. 


Because the bonding conditions offer 
no resistance between the copper and 
aluminum layers, this composite met.! 


is a good conductor of electricity. 
the electrical field, it can be used 


advantage for clips, shims, bushings 


and terminals. In the termination 
aluminum conductors, for example, t 
aluminum core of this composite me 
provides the necessary aluminum 





Pro! 








" ”~ 
1621—Glass was money! America’s ’ 1827—Blown glass was the rule until % 1899__Owens inven 
first glass factory was actually a mint Enoch Robinson, a carpenter, figured make bottles as 
not for the manufacture of coins but to glass could be pressed into shape ’ arrived in glass. By 
ake glass beads for use as money when glass pressing machine was born. Electricity Band” Motors were 
buying land, food and furs from the Indians. to power new machines was still to come contributions to thi 


+ mag ance 








iy Today— Modern, elect 

* driven machines | 
proved quality, cut 
increased output t gli 
making industry. For exai 
this unique glass beveling 
chine, equipped with 7 dynan 
ically balanced Howell M 
automatically bevels glas: 

rate of 2,000 inches per |! 
You'll also find precisi n 
Howell Industrial Ty; 
powering bottle a 
machines, conveyors, 
polishers, plate and 
machines in the gl 

Elsewhere, Howell’ 

of standard NEMA 

special motors designed to cus- 
tomer requirements, serve de- 
pendably and efficiently under 
the toughest conditions. 

For a really profitable invest- 


ment, buy HOWELL! 


Free enterprise encourages mass production, supplies more jobs — provides more goods f more people at 


MOl 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 





Howell totally enclosed, fan-cooled ‘i 
motor—windings completely sealed 
against dirt and weather 








= 
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New Parts and Materials continue 
aluminum connection. Similarly it 
be used in joining aluminum tul 
to copper tubing. Enclosures for sea 
devices made of this metal keep 
lightweight properties of alumin 
without sacrificing the convenience 
soft soldering operations which 
per provides. Since the copper laye: 
has the same structure and propert 
as wrought copper, the compos - 
metal can be fabricated from wos 
hardened rather than from anneal 
or dead soft material. Where greater 
strength, or both strength and ductility 
are required, high strength alumin 
alloys can be substituted for the soft 
types. The corrosion resistance of t 
exposed edges is generally satisfactory 
but severe conditions may require coa 
ings for protection. 

Sheet or strip is supplied in widths 
up te 6 in. and thicknesses up to § ir 
Tubing is available in diameters 
to 1 in. 

The copper coating is one-fifth the 
thickness of the aluminum sheet, but 
the composite metal can be supplied 


AMERICAN-FORT PITT 
in other proportions. However, the 


ry | 
| copper layer should be at least 0.0015 
b | in. thick. 
General Plate Div., Metals & Controls Cort 


Attleboro, Ma 
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Templates Simplify 
| Design Work 


A set of templates covering the 
A f manufacturer's line of air oa hy- ut 
Carried in Sto ck draulic cylinders is offered without 
cost in the belief that design work 
or made to order can be simplified and time saved. 
The set, comprising eight sheets 
printed on both sides, is drawn 
to both one-half and full scales. Plan, 
front elevation 2nd end elevation 
are included on all cylinders from on¢ 
Sewall roller chain sprockets are | inch to eight inch bores and a full 


available for conveying and power 

















SEND FOR THE SEWALL CATALOG list- 
ing all types of stock sprockets. 


transmission uses. We cut sprockets 
to order for any type of roller or 
silent chain. Large and small sizes 


. . any material or quantity. 


Also Manufacturers of 


SEWALL GEARS 
—Custom Made 
For Every Need 
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n anchor 


under the finish of fine painted metal products 


The enemies of paint begin to work as soon as your product leaves 

your plant. Moisture, abrasion, scratches and dents injure the 
aa paint film and lay the metal bare. The finish on untreated metal 
. will quickly deteriorate. 










On Bonderite-treated metal the paint is anchored by the crystalline 
£ phosphate coating, integral with the metal. Because it’s non- 
Rae metallic, Bonderite resists rust and corrosion, confines finish 
2. 3 3 ; . : 
SION Fd damage from scratches to the injury itself. Bonderite-treated 
products look better longer. 


Bonderite is the standard corrosion resistant paint base. It’s used 
on thousands of painted metal products. Learn how it can help 
make your product better. Write today. 


Bonderite, Parco, Parco Lubrite—Reg. U.S. Pat. Off 





i cm COMPANY — 
tw auk: ve. <T 
Roz. Dero Michigan ° ea 


BONDERITE— — Resistant Paint Base - PARCO COMPOUND — Rust Resistant « , PARCO LUBRITE — Wear Resistant fo friction Surfaces 
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New Parts and Materials continued 


range of interchangeable mounting 
devices is shown. The templates arc 


. 
— slipped in position beneath the de- 
— signer’s tracing paper or cloth and 
YZ == the required component parts (cyl 
ZZ ; ot inder body plus mounting devices) are 
Hy traced off. 
Ortman-Miller Machine ¢ Ink 


Hammond, Ind 


W 


MT 
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SCREWS 
BOLTS-NUTS 


SPECIAL 
FASTENERS 


lla 


Outlet Box is Weatherproof 


Put on the market recently is a 
lightweight outlet box which provides 
five outlet receptables from one inlet 
It is said to be weatherproof, water 
proof and pull-out proof. Wiring from 
the inlet to all the outlet receptables 
is symmetrical. Each outlet will con 
1,500 w and the 


i Se 9 


> 


( 


>= servatively carry 

SS : ;, 
SS inlet receptacle is rated at 6,000 watts, 
> all at 115 v. The circuit is ungrounded 





to permit use on a-c or d-c and mount- 
ing on a grounded or ungrounded 
metal surface. One-fourth in. di- 
ameter mounting holes are provided 
on each corner of the cast aluminum 


LINES AT PEAK CAPACITY 


Whatever you manufacture or as- 
semble, you can speed production and 
improve your product by using Pheoll 
screws, bolts and nuts. These indus- 
trial fasteners drive easy and straight, 
and will not bind because threads are 
accurately rolled or machined. Pre- 
cision-made screw and bolt heads, slots 


body. Each receptacle is equipped with 
a weather and waterproof screw-on 
cap which is attached to the body by a 
short chain to prevent loss. 

Some of the fields in which it is 
believed to have application are radio 
and television, carnivals and other 





and head recesses prevent wrench and 
driver slippage. Count, too, the added 
bonus you receive by using fasteners 
that improve product appearance. 


amusement groups, and industrial and 
home shops. 


Equipment and Service Co. 


: : 6815 Oriole Dr., Dallas 9, Tex 
An interesting story on standard : . 


and special industrial fasteners and 
their profitable applications to your 
needs may be obtained from experi- 
enced Pheoll engineers. Ask these 
men to recommend screws, bolts and 
nuts that will increase your overall 
profits on assembly line work. 
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Gaskets Exclude Moisture, 
Retain Oil 


Introduced as a gasket material for 
such applications as oil-filled trans- 
formers and regulators is a substance 
called Hycar nitrile rubber which un- 
like the common gasket materials is 
not defective, claims the manufacturer, 
in any of the characteristics of a good 
gasket material. 

Felt 1s umsatisfactory because of 
poor oil resistance. With Hycar, oil 
is permanently retained, and moisture, 
air, and contamination are sealed out. 
Although possessing good oil resist- 
ance, composition cork and rubber- 
cork combinations with their relatively 
high compression set require adhe- 
sives for bonding the gasket surfaces 
to adjacent steel plates. Moreover, 
rubber cork combinations require ad- 
hesives because they possess insufficient 
resiliency to overcome shrinkage dur- 


| products 


SCREWS © BOLTS 











COCOA lly fore cat 


GRAPHALLOY 


OILLESS 





, a 
a 
SELF-LUBRICATING % 
EXTREMELY DURABLE ~ 
CONSTANT CO-EFFICIENT ma 


OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASCLINE OR 
CORROSIVE LIQUIDS 

APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 


GRAPHITE METALLIZING 


CORPORATION 


1012 NEPPERHAN AVENUE, YONKERS 3, NEW. YORK 
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ve or te WOrld’s Largest Makers of Combines 


























V-Belt Driven Combine «.«. 
Every drive of the most advanced design 


In order to reduce the wear and tear 
of operating his combine, the manu- 
facturer wanted every moving part 
that was subject to shock to be “‘cush- 
ioned” by the shock-absorbing prop- 
erties of a V-belt Drive —and he wanted 
to be sure that every V-belt Drive em- 
bodied the most advanced engineering 
design. 


He knew that the Gates V-Belt testing 
laboratories are by far the largest in 
the world —that Gates runs an average 
of 32,000 hours of testing every week 
on V-Belts alone! (32,000 hours is equi- 
valent to five years of life for one belt.) 


And he knew that Gates hadn't 
stopped with testing—that Gates Re- 
search Engineers had actually reduced 


the results of these tests to usable 
data for the design of every V-belt 
Drive. 


This intensively SPECIALIZED Re- 
search has naturally given Gates Engi- 
neers a most advanced knowledge of 
V-Belts and V-Belt Drive Design—and 
the benefit of this advanced knowledge 
and experience is available to you, 
right ir. your own plant, any time 
you want it! 


Whether you have a difficult drive to 
design—whether some V-Belt drive in 
your plant is giving trouble — or whether 
you merely want to know what size and 
construction of V-Belts will give the 
most efficient and the lowest cost serv- 
ice on a particular drive—you have 
only to phone a Gates Engineer. 


GATE 























Eng-S09 


The Mark of SPECIALIZED Research 


There is clways a Gates Field Engi- 
neer near you in all industrial centers. 
Just iook in your phone book under 
“Gates Rubber.” He will come to you 
promptly —and he will put at your serv- 
ice the full benefits of Gates unrivaled 
V-belt knowledge and experience 
without the slightest obligation! 


ror ORIVES 


IN ALL INDUSTRIAL CENTERS 
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‘ 
Nicholson Makes 


Freeze-Proof Steam Traps 


for Every Plant Use 
' they drain completely when cold, these four types of Nichol- 
son steam traps are positively freeze-proof. Can be freely installed 
outdoors. Universally recommended for use 
in lines which need not be in continuous use 
during cold weather, because they are 
freeze-proof and because their 2 to 6 
times average drainage capacity results in 
minimum heat-up time. The 
non-air-binding feature of 
Nicholson traps TYPE A 
also notably fa- 
cilitates steam 
transfer in severe 
Four types: size 
weather. é 14" to 2”; press. 


iN — Pp to 225 Ibs. 


TYPE AHV a 
asian BULLETIN 450 





HIGH-PRESSURE FLOATS—Stainless, monel, steel 
or plated steel. Welded. In all sizes and shapes; 
for operating mechanisms and as tanks or vessels. 
° 2-day delivery. BULLETIN 650. 

i 
W.H. NICHOLSON & CO., 200 Oregon St., Wilkes-Barre, Pa. 








. 





Dependable Hydraulic Seals 


Minnesota O-Rings function in air or gas 
systems as well as in hydraulic systems. Air 
cylinders . . . hydraulic valves . . . hoisting 
mechanisms .. . water pumps. . . bottling 
machines . . . refrigerators . . . motors... 
lubricators . . . are a few of their uses. 
Minnesota’s exclusive injection process makes 
possible very close dimensions, uniformity 
in mass production and downright economy. 
We use special compounds of synthetic rub- 
ber to meet your exact requirements. Let us 
make a quotation on your next hydraulic 
packing installation. 


Manufacturers of Nie 
all types of small typical installations 


rubber parts (R 
Write for O-Ring Catalog SRS’ 


MINNESOTA RUBBER & GASKET CO. jiinnearous 16 Minn. 





New Parts and Materials conti 


ing changes in temperature. Hy 
gaskets do not require adhesives 
onsequently less time is required 
their assembly. Moreover, this fa 
makes them usable again whe 
fresh cork composition or cork-ru 
combination gaskets cannot be 
more than once 
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5 at rs ' 
Pneumatic Vibrators 
Shake Bins 
Vibrators have been designed for it 
termittent or continuous operation « 
| all types and sizes of storage bit 
| hoppers, and chutes handling 
cement, lime, coal, ore, grain, 
and chips as well as other powder« 
* granular materials. 


impacts in a direction 90 deg to mate- 
rial flow, the vibrators prevent the con 
tents of bins or hoppers from arching 
over or plugging and assure a steady 
flow through chutes. 

A special, corrosion-proof, bronze 

| alloy cylinder line is utilized to as- 
sure full-power start, high-speed op 
eration, and maximum service life. I: 
addition, these powerful units hav: 
a sturdy, cast semi-steel body and cast 
steel mounting plate. Four alloy-stec! 
bolts and lock nuts are used for posi 
tive unit assembly. Vertical construc 
| tion permits mounting in any desired 
| position with no loss of operating 
| efficiency. 

For hopper installations, the vibra 
tors can be used in conjunction with 
a ~~ valve, which actuates 

| the vibrator only when the hopper 
_ discharge gate is open. This type of 
| controlled operation prevents acci 
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Parker-Kalon 
GROUND THREAD 


Socket Set Screws 


RIGHT START 


Quick starting, they speed 
assembly work and improve 
production. 


SET RIGHT with SHOP MEN 


SEE FOR YOURSELF ! 


Send for Samples. Feel the difference thread 
grinding makes. Check the uniform Class 3 Fit. 
Notice how much smoother (and easier starting ) 
Parker-Kalon Socket Screws are, the way they 
“set up” to dependable security. Once you try 
‘em, you'll use them regularly—to speed your 
assembly work. Write for samples today. 
Parker-Kalon Corporation, 200 Varick St., 


New York 14, N. Y. 


*TRADE MARKS REG. U.S. PAT. OFF. 


as 


P-K 


{ruse nite 


PARKER-KALON 
cold forged 
SOCKET SCREWS 
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RIGHT FINISH 


Made from hardened stock 
they have the smoothness of 
@ true ground finish. 


RIGHT FIT 


Free from nicks, burrs and 
tool marks, they give you a 
dependable Class 3 Fit. 


RIGHT BUY 
More for the money—ina 


quality—in performance— 
when you use P-K* Quelity 


Controlled Socket Set Screws. 


hs 
— 


WEW...Size-marked 


red Hex Keys — 


ew sizes, ore 
k ond me 


nd cap $F 
sag socket set on 
ond corresponding perv" 


y ‘ * wor 
d on orm of key. Eliminc es guess 


size, | 
ec key. The Size-Mork is especially 
ht key- 


clearly stompe . 
d selecting the "9 


waste 
g new help. 


in trainin ‘ 

Parker-Kalon n 

7 on attractive, compact 

(Get No. 111). Also avail 
pouch (Set No. 45). 


e ogcin evaileble 
o-use key islond 
yrable plastic 


ered Hex Keys OF 
steel case with easy” ad 
in O compact on 


gine 


able 


SIZE-MARKED SOCKET HEAD CAP SCREWS + GROUND THREAD SOCKET 
SET SCREWS + FLAT HEAD SOCKET CAP SCREWS + STRIPPER BOLTS + 
PIPE PLUGS + HEX KEYS - »VAILABLE THROUGH ACCREDITED DISTRIBUTORS 
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OF THE MOST EFFICIENT CLUTCH 
SERVING INDUSTRY... 


Claims and counterclaims are constantly being made as to the 
relative efficiency of industrial clutches of all types. 

If your industrial clutch problem can best be solved with an air 
clutch, investigate Fawick Airflex Clutches. 

Fawick and only Fawick provides users with (1) 360° constant- 
velocity contact with the friction surface, (2) uniform-pressure 
axial contact between the full width of the friction surface and the 
drum, (3) unrestricted shock absorbing flexibility of the torque- 
transmitting rubber tube, (4) complete and sensitive torque 
remote control. 


For out information on all advantages of 
Fawick Industrial Clutch and Brake Units, write to 
the Main Office, Cleveland, Ohio, for Bulletin 300. 


All desirable clutch characteristics are built into Fawick Airflex units 


Ai 


FAWICK CLUTCHES = 285 +O\+c3*O*"=PEAK EFFICIENCY 
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New Parts and Materials... ...conti 


dental packing of hopper content 
premature vibration, conserves 
power, and provides for maxi: 
efficient service life. 

Vibrators are available in 1%, 2, 
24 in. piston diameter sizes, and u 
are equipped with a } in. rigid 
swivel type straight or ell conne 
for hose attachment. 


SPO, 








Inc., 6554 Grand Division A 
Cleveland 5, O 
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Instrument Com pares 
Surface Finishes 





A precision surface finish compara 
tor is used for the comparison of 
surface finish or surface roughness on 
flat or curved surfaces having a diam- 
eter greater than 3} in. where the 
surface roughness ranges from 30 to 
500 micro-inches rms. The instrument 
does not give a direct micro-inch rms 
reading, but shows a reading which is 
actually a measurement of the escape- 
ment of air over a circle of approxi- 
mately $ in. in diameter. 

There is an important advantage in 
measuring surface finish over an area 
instead of on a line, especially when 
determining the quality of finish of a 
bearing surface. For example, it is 
possible for a sawtooth surface to give 
much the same reading on an rms line 
measuring instrument as a relativel) 
smooth surface in which there are a 
few deep scratches. With the com 
parator the latter surface would ac 
tually be indicated as a good bearing 
surface. But a sawtooth surface would 
be revealed as unsatisfactory for bear 
ings. 

The present model will give repeti 
tive readings in the comparison of 
surface finishes, one finish with an 
other or with a selected standard. It 
can also be used in establishing read 
ings on surfaces to be used as stand 
ards. Any number of readings may 
be taken in quick succession, as rapidly 
as the gaging head can be manually 
presented to the work. No special 
skill or operator training are claimed 
to be necessary. It requires little 
bench room, approximately 6 by 
6 in., and is designed for use in the 
shop as well as in the laboratory 
The comparator is supplied complet: 
with right-hand scale, 20 to 110 micro 
inches; left-hand scale, graduations in 
black, 100 to 300 micro-inches; grad 
uations in red, 300 to 500 micro 
inches. The instrument may be 
attached to any plant air supply line 
or air compressor supply. 


Sheffield Corp., Dayton 1, Obi 
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NOW RESISTANCE SPOT WELDING 


(TO AN-W SPECIFICATIONS) 


4 | Ke 


WITH this one welder you can weld the 
widely divergent metals listed above simply by 
changing control settings. Designed to weld NEW SCIAKY 
aluminum to Army and Navy specifications, its 
ability to handle a wider range of thicknesses SERIE s PMCO2ST 
permits welding many aircraft components in- . Three-Phase 


cluding primary structural members. Because it 


welds faster and will handle a wider range of = 
work than any previous resistance welders, it Modu Wave Welder 
produces at lower cost and can be amortized 
more quickly. Quality of welds is unsurpassed. 100 KVA at 50% duty cycle _ 

‘fhe patented Sciaky Three-Phase System uses 220 end 440 volt Seman, 68 ane 
up to 75% less current than single-phase welders Standard Throat depth 36 
and operates at approximately 85% power fac- : Welding Range to AN-W specifications (2 
tor, making it practical even where power facili- thicknesses): aluminum and magnesium alloys 
ties are limited. Write for details today. .025” to .081"; stainless steel .022” to .109"; 


low carbon steel .022” to .156”. 
SCIAKY BROS., INC. " 


4913 W. 67th St. * Avoilable with special controls for 25 end 50 cycle. 
Chicago 38, Illinois 


SEND FOR BULLETIN 
Complete details, description of 
controls, features, specifications 


5 -9N 42 cre included in Bulletin 134-ST. 


SAY “SEE-ACKY 
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] CHEMICAL FEED TANK: Part of control unit in commercial 
© cleansing machine handles sodium hypochlorite, acetic «id, hydro- 
fluoric acid, with fumes so corrosive they attack stainle: zel. What 


economical, corrosion-resistant molding material is widely used ior problems 
like this? 




















2 SODA WATER TUMBLER, small part for soft drink dispenser. 
® Must be odorless, tasteless, unaffected by syrups, with low moisture 
| absorption. Should provide tight fluid seal, with excellent dimen- 

sional stability. Tough production problem, too, in angle holes. How wouid 
you tackle this? 
































Answers: No, 1—Molded Ace Hard Rubber keeps corrosive solutions in 
their place, may solve your corrosion problems too. No. 2—Again Ace Hard 
Rubber was ideal. Small holes were drilled after molding this part. 

















Sometimes it’s hard rubber—and sometimes it’s one of the other plastics 
that’s best. Ace, with many hard rubber and plastics compounds to choose 
from, is fully equipped to supply whatever you need. 
If you want this kind of impartial advice from your 
molder, select American Hard Rubber Company. 
































Ask for ACE Handbook 








































HARD RUBBER ond PLASTICS 


MERICAN HARD RUBBER COMPANY 
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OUR 
READERS 
SAY 





More on Spring Design 
To the Editor: 

In your May 1950 issue, on pag 
205, Mr. O. Meyer states that in de 
signing springs, a safety factor of 1 
is adequate. I believe that such a low 
value does not give any assurance that 
the elastic limit will not be exceeded 
thus resulting in permanent deforma 
tion. A factor of this low magnitud 
might be satisfactory for springs hav 
ing limited service as in electri 
switches, doors and absorbers. 

Since the modulus of elasticity of 
steel is affected by elevated tempera 
tures, this should be also sequen 
in applications where high tempera 
tures are encountered. In this respect 
I have some data which might be of 
interest: 

Temperature,F 62 200 390 575 75 
Reduction in 

Modulus, percent 0 2 5 9 1s 
VicToR TATARINO\ 
Pilsen, Czechoslovakia 





Community Chest Support 


To the Editor: 

Please accept our warmest thanks 
for the fine way you have supported 
the Community Chest campaigns in 
your October issue of Propuct ENGI 
NEERING. We particularly liked the 
way you set up the statement by the 
two Wilsons, and we also liked the 
attractive Red Feather on your mast- 
head page. —Mary K. DABNEY 

Community Chests and Councils 
: of America, Inc. 


Tolerances 
Rear Their Ugly Heads 
To the Editor: 


I was interested in reading Mr. 
Thomas L. Lane’s dissertation, Dimen- 
sionim y Parts for Economical Produc- 
tion, in the October issue of PRODUCT 
ENGINEERING. 

I agree with Mr. Lane that dimen- 
sions should be simple and that they 
should be put on drawings in a man- 
ner such that the part can be most 
easily made. It is, however, necessary 
that the parts be made so that they 
function properly, and this necessitates 


alae’ ss oe) 
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Photo Courtesy of Goodyear 


Tire & Rubber Company 


It takes constant dredging to keep the Sacra- 
mento and San Joaquin Rivers open for navi- 
gation. But the William E. Palmer, owned by 
tne Olympian Dredging Company, has done a 
superman job of it, day in and day out. The 
gear box and driving motor for the cutter shaft 
are both 45LS! -equipped with Spherical Roller 
Bearings . . . bearings that tackle and handle 
successfully any job where the going’s rugged. 
. That’s because extra stamina is built into 


RIVER-GOING 
VACUUM CLEANER 


... bearings by SKF 


Bearing. It’s the direct result of 
pioneering . . . of 2 S-’s program of 
continuing research .. . of & © engineering 
skill in putting the right bearing in the right 
place. When you look for trouble-free service . . . 
long life . . . complete dependability . . . unvary- 
ing quality . . . look to & _ Indus- 
tries, Inc., Philadelphia 32, Pa., the Pioneers 
of the Deep Groove Ball Bearing — Spherical 
Roller Bearing — Self-Aligning Ball Bearing. 


every 


Ge re fr 
1= S 51S Seis 
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BALL ano ROLLER BEARINGS 


REASONS 
WHY SKF 
IS PREFERRED 
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Management's penetrating interest in 
components of prime products goes deep 
. .. down to the last nut and bolt, as ser- 
vice reputation often hinges on individual 
parts, even those of outside manufacture. 
For the customer, failure of amy part of 
the machine, regardless of cause or make, 
is a black mark against the entire product. 












































Vigilantly alert to this, the design en- 
gineer, the production manager, the pur- 
chasing agent, yes, even the sales mana- 
ger—all concerned with the performance 
and marketability of primary equipment 
—are especially discerning in the selec- 
tion of power transmission components. 






































Here you have one of the principal rea- 
sons that Winsmith Speed Reducers are 
so frequently selected . . . a preference 
based on enduring performance, the vital 
asset that means protection of a prime 
product's service reputation. 









































But you pay no premium for this pro- 
tection. Actually, you save! For within 
the power range of fractional to 85 H.P., 
Winsmith has fully standardized on the 
widest selection of speed reducers in the 
industry . . . to serve you speedily and 
most economically. 









































Match your product's high reputation 
with components fabricated with the 
same care, backed by the same high repu- 
tation, that no link in your service chain 
may be weak. Winsmith power transmis- 
sion engineers welcome the opportunity 
to consult. Write. 


wee 
enn 0, 
© Ji, 
“s 


sy 
WINFIELD H. SMITH CORP. 


111 EATON ST. 
| SPRINGVILLE (Erie County), N. Y. 


. 
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Our Readers Say... 


.. -COnti: 





tolerances being placed upon drawit 
Mr. Lane does not go into that p! 
of dimensioning. Suppose that in 
Figure 3(A) the important dimensi 
were ‘‘D” and that the allowable ¢ 






erance were +0.002. Let’s also 
sume that the permissible tolera: 
on “A”, “B’, and “C” were +0.0 


If the part were then dimensioned 

shown in his Figure 3(B), the t 

erance on “A” and “B” in that figu 
would have to be +0.001. TI 

might increase manufacturing cost 
It is questionable in my mind, ther 
fore, whether 3(B) is the prop: 
dimensioning scheme in this particula 
case. 

This is not a plea for closer tol 
erances or for more complicated draw 
ings, but I am convinced that w 
cannot tell what the best method ot 
dimensioning is unless the toleranc« 
on the various dimensions are know: 

—FERDINAND JEHL! 
Hoffman Specialty Compa 


| Ed—You are perfectly correct in your 
discussion of the tolerance phase ot 
dimensioning. As indicated, only too 
frequently unnecessarily close tol 
erances lead to higher costs. 


A Screw Was Missing 
To the Editor: 


We were very much interested in 
reading the article, “Look to Quicker 
Methods of Fastening and Joining”. 
which appeared on pages 118-119 of 
the June 1950 Propuct ENGINEER 
ING. In illustrating this article at the 
bottom of these pages, you did not 
show the multiple-spline socket screw 
manufactured by the Bristol Company 
This screw is an important factor in 
fastening parts of machines and ap- 

liances. It is widely used bv manu- 
onto of equipment such as adding 
machines and x-ray machines. For 
the reason that it is an important fast- 
ening device, from the standpoint of 
the design engineer, we feel that this 
should have been included in your 
article. —G. P. LONERGAN 

The Bristol Compan) 


Ed—The multiple-spline socket screw 
is definitely an important member of 
the fastener family. We agree with 
Mr. Lonergan and regret this omission. 


New Plastics Interest Germans 


To the Editor: 

As readers of your various publica 
tions, we should appreciate receiving 
information from you on new plas- 





FREE Catalog Hendbosk 
No. 148 with comp ~~ 
engineering date. — 
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CONSULT THESE EXPERIENCED 


FABRICATORS 


CALIFORNIA 

Artisan Engineering & Mf¢ 
Co., Inc., 5037 W. Jeffers 
Blvd., Los Angeles 16 

Horace L. Blackman Co., 
287 So. Robertson Blvd., 
Beverly Hills 

C. K. Castaing Studio, 17865 
Huntington Beach Bly 
Huntington Beach 

Engineering Plastics Co., 1475 
El Mirador Dr., Pasadena 3 

Schoen-Burn, 1646 Gough St., 
San Francisco 9 

Swedlow Plastics Co., 
5527 District Blvd., 
Los Angeles 22 

Technical Reproduc tions 
5526 Cleon St., N. Hollywood 

COLORADO 

Pikes Peak Plastic, 
5 W. Cucharras St., 
Colorado Springs 

Plasticraft Co., 2806 N. Speer 
Blvd., Denver 

CONNECTICUT 

Colt’s Mfg., Hartford 15 

GEORGIA 

Gladwin Plastics, 542 Courtland 
St. N.E., Atlanta 

ILLINOIS 

Arrem Plastic, 1539 N. Throoy 
St., Chicago 22 

Associated Plastics 
Fabricators, 
164 N. May St., Chicago 7 

G. Felsenthal & Sons, 4100-4118 
W. Grand Ave., Chicago 51 

Lamicoid Fabricators Inc., 4545 
W. Cortland St., Chicago 39 

Neo Products Co., 2534-38 S 
Kedzie Ave., < 

Precision Plastic 
628 W. Lake St., Chicago 6 

INDIANA 

General Plastics Corp., 1400 N 
Washington, Marion 

MARYLAND 

Fawn Plastics Co., 2902 Hamil- 
ton Ave., Baltimore 14 

MASSACHUSETTS 

Koehler Mfg. Co., Marlboro 


MICHIGAN 
Cadillac Plastic Co., 651 W. 
Baltimore, Detroit 2 
Imperial Industries, 
4435 Walker Ave., Wayne 
Klise Mfg. Co., 50 Cottage 
Grove 5.W., Grand Rapids 2 
Plasticle Corp., 4207 Grand 
River Ave., Detroit 8 
Reynolds Plastics, Inc., 
$445 W. Forth St., Detroit 
Unique Creations, Inc., 
1349 East Milwaukee, 
Detroit 11 


OF ROYALITE 


Woodall Industries Inc., 75 
MecNichols Rd., Det 

MINNESOTA 

T. O. Plastics, 58th & 
Lor gfellow, Minneapolis 

Plastics, Inc., Chestnut & Ryan 
Sts., St. Paul 2 

MISSOURI 

Regal Plastics Co., 710 Main St 
Kansas City 

NEBRASKA 

Omaha Plastics Co., 1470 S 
16th St., Omaha 9 

NEW JERSEY 

Silleocks-Miller Co., 10 W. 
Parker Ave., Maplewood 

Stokes Molded Products, In« 
laylor St. at Webster, 
rrenton 4 

Thermacote Co., 320 Jefferson 
St., Newark 5 

Van Beek Industries, 23 Park 
st., Orange 

NEW YORK 

Bassons Molded Products, 1424 
W. Farms Rd., New York 60 

Curbell Inc., 1700 Elmwood 
Ave., Buffalo 7 

Dual Fabricators Corp., 808 
Driggs Ave., Brooklyn 11 

Dura Plastics Inc., 1 W. 34th 
St., New York 1 

Durable Formed Products, Ine 
329 Canal St., New York 13 

Mastercraft Plastics Co., In¢ 
95-32 150th St., Jamaica 4 

Steiner Plastics Mfg. Co., 47-30 
33rd St., Long Island City 1 

OHIO 

Fabri-Form Co., Box 36, 
Cambridge 

PENNSYLVANIA 

Lee Plastics, A and Lippincott 
St., Philadelphia 34 

Halsen Mfg. Co., 5919 Webster 
St., Philadelphia 

TENNESSEE 

Plasti-Line, Inc., Jacksboro & 
Broadway, Knoxville 18 

TEXAS 

Plastic Engineering Co., 
2101 69th St., Houston 11 

Plastic Products of Texas, 
3319 Love Field Dr., Dallas 

WASHINGTON 

American Plastics, Inc., 905 
Western Ave., Seattle 

K. B. Plastics, Inc., 
1817 So. Ist St., Yakima 

WISCONSIN 

Midland Plastics Inc., 227 N 
Water St., Milwaukee 2 


The United States Rubber Company at 2638 North Pulaski Road, Chi- 
cago, Illinois, has complete Engineering, Designing, and Styling Depart- 
ments to assist fabricators on the technique to employ, and in the art of 
fabricating most efficiently with ROYALITE. 
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Our Readers Say 


problem at 
t of th s 
ently shock- and 
We trust that you are 
furnish th 1 


who mig 


these plasti VORWERK & Co 


Ed Iwo sp 
which were 
editors have 

of Propuct En: 
Plastics 


which 


> April 1947 1 

As for your {| 
vacuum cleaners 
you are referring 
ing. Most Am 
upright vacuum 
molded cellulose 
ing. Manufacturers of 
tate plastic mater ils 
are: Celanese Corporation 
ica, 180 Madison Aven 
16, New York: Hercules Po 
pany, Plastics Division, W 
Delaware; and Tenn 
Corporation, Kingsport, Tenn 


Foundrymen Down Under 


To the Ed 


We are subscribers to your excel 
ENGINEE! 
ING, and we wou ike to ask your 


lent magazine 


help in obt 
help us overcome some of t! 


we have in o 


infancy 


here are 


g some information 
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TROUBLE-FREE 


for the Life of Your Product 


Seven new models—! to 65 amperes 
Millions of contacts assured 

Smaller in size—increased in capacity 
Positive "Make and Break” contact action 
No deterioration from inactivity 

Moisture proof if desired 

Withstands high temperatures 


se¢Durakoot 


MERCURY SWITCHES 


See Telephone Directory for Local distributor 
or write 
DURAKOOL, INC. * ELKHART, INDIANA 
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STAINLESS - 


STEEL 
FASTENERS 





Made rigitt . . . 
Priced right. . . 
by specialists in stainless! 


See Allmetal first for stock ship- 
ments of stainless machine, set, 
self-tapping, wood screws, nuts, bolts, 
pins, washers, rivets, including Govern- 
ment and “AN” specs. Prompt delivery 
on various types of Phillips Recessed Head 


Screws and specials, too. WRITE FOR CATALOG 49F 
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Our Readers Says conti 


| this opportunity of trying to incr 
| our knowledge of this subject 


your help. L. H. Gri 
Castalloy 1 
Adelaide, S. Aust 


Ed—lIt is good to know that Prop 
ENGINEERING is so well liked 
Australia. 

Two articles have been published 
Propuct ENGINEERING which include 
the subject of permanent mold casting 
in bronze and aluminum bronze alloys 
One is ‘“What’s Ahead in Metal 
which begins on page 87 in the Octo 
ber issue. The information you desir 
can be found on page 94. The other 
is “Centrifugal Castings in Permanent 
Molds” which appears on page 112 
in the November issue. 

It is suggested that you write to the 
organization listed below for further 
technical information. Non-Ferrous 
Founder’s Association, 111 West 
Washington St., Chicago, Illinois 
American Foundrymen’s Association 
222 West Adams St., Chicago 6, Ill 
nois; Non-Ferrous Founder's Society. 
127 N. Dearborn St., Chicago, Illi 
nois; Aluminum Industries, _ Inc.. 
Keller and Beekman Streets, Cincin 
nati 25, Ohio; Aurora Metal Com- 
pany, Thurnauer and Lander Streets, 
Aurora, Illinois; and Wellman Bronze 
& Aluminum Company, 2525 East 
93rd St., Cleveland, Ohio. 





Where Can I Get It? 





Armature Winding in America 
To the Editor: 

When, some years ago, we became 
subscribers to your very enlightening 
publication, we were informed of a 
service of which we could avail our 


| selves concerning the publication of 
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new ideas from America and else- 
where. When we gave our order for 
your publication, we were told that 
all we had to do was to write to you 
requesting the latest information on 
a certain production problem and that 
within a few days we should receive 
from you the fullest details of the 
latest methods employed in this par- 
ticular line. Well, this is our problem. 

We wish to purchase a machine 
which is capable of winding, as auto- 
matically as possible, small electric 
motor armatures with cores approxi- 
mately 1 in. to 2 in. in dia and 1 in. 
to 2 in. in length with wire which is 
between 21 and 32 gauge in diameter. 
The information we require consists 
of the answers to two questions. What 











Write for Catalog. 


AJAX FLEXIBLE COUPLING CO. INC. 
72 English St., Westfield, N. Y. 
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PERKINS MACHINE & GEAR Co., West Springfield, Moss 


222 


The highly complex gear shown 
here, is an example of the exact- 
ing production jobs entrusted to 
us regularly by many of the 
country’s leading manufacturers 
of aircraft engines. Moreover, our 
ability in the field of gear engi- 
neering extends into practically 
every industry. Thus a vast 
amount of all types of equipment 
in use right now has been built 
at less cost and operates more 
efficiently because Perkins’ engi- 


AIRCRAFT engine gears 





neers checked the customers’ 
blueprints and specifications 
prior to manufacture. 

Broad experience both in the 
application and manufacture of 
all types of gears has equipped 
our staff to bring to your project 
a highly specialized knowledge 
of power transmission problems. 

For the manufacture of the 
highest quality gears in produc- 
tion quantities, consult PERKINS 
first. 


PERKINS MAKES—in all materials, metallic and 
non-metallic—Helical Gears, Bevel Gears, Ratch- 
ets, Worm Gears, Spiral Gears, Spur Gears with 
shaved or ground teeth, Ground Thread Worms 





Our Readers Say contin 
are the latest methods of armat 
winding and impregnation in An 
ica? From whom can we purchase | 
latest and most up to date armat 
winding machines ? : i. 280 
Lancing Electrical Mfg. Co. Lita 
Sussex, Engla 


Ed—-We were indeed pleased to find 
that our representative who sold 
the original subscription to Probus 
ENGINEERING informed you that 
could give you information on any 
thing. We wish that were so. How 
ever, perhaps we can help you out 
on this particular request—methods 
armature winding and armature in 
pregnation. 

The Bodine Electric Company, 2254 
West Ohio Street, Chicago 12, Illinois 
(Mr. H. C. Bodine, Chief Engineer) 
has a new armature winding machine 
in development, and it is likely that 
it is now being marketed. A letter to 
them would probably bring some 
specific suggestions as to types of 
equipment available and the people 
from whom they can be obtained. 

The Westinghouse Electric Corpo 
ration has a very advanced type of ma 
chine in operation in their East Spring 
field, Massachusetts plant. It is sug 
gested that you contact Mr. Carpenter 
at the East Springfield plant who was 
the original designer. 

There are other concerns that you 
might contact. The International Prod 
ucts & Manufacturing Co., 1454 So 
Michigan Avenue, Chicago, Illinois is 
a manufacturer of automotive arma 
ture winding machinery. Ideal Indus- 
tries, Inc., 1006 Park Avenue, Syca 
more, Illinois, manufactures a coil 
winder machine that has an armature 
winding head for small armatures and 
an armature winding yoke for me 
dium size armatures. Globe Tool and 
Engineering Company, 400 Davis Ave 
nue, Dayton 3, Ohio, makes semi-auto 
matic winders. 


Expanding and Contracting 
Fiber 


To the Editor: 


We are desirous of obtaining in- 
formation as to where we can procure 
a fiber or organic compound having 
the property of expansion when im- 
mersed in water and of contraction 
when removed from water. The 
names of the concerns that might be 
able to supply such materials will be 
very much appreciated. 

—J. C. Myers, JR 
Radiator Valve Co. of America 


Ed—lIt is a little difficult to give a 
specific answer. The two companie 
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MAKES AN ANNOUNCEMENT: 
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1 “We say -- without hesitation -- 

iS 

2. that the brass Anaconda supplies 

1S- 

a- for these sprinkler heads gives us 

vil 

4 the best drawing performance and 

ie- . %, 

ar the lowest reject rate of any brass " 

.. 

0. we've ever used”. of Pasadena, California, ta 
business since 1904, manvu- 
factures a broad line of 
Lawn Sprinkling Equipment 

, : “ and Air Conditioning Nozzies 
This was no accident. The customer’s equip- Topmest illustration is full 
E size; others indicate the ex- 

ment, together with the number and extent of tent of deep drawing required 
; in producing the Ross No. 10 

draws, were carefully considered. Then a brass Solid Brass Hand Sprinkler. 

n- alloy of suitable composition and temper was 

fe supplied. Results were evident immediately. 

ag , . dee » inhe of e ° 

n- How about those deep-draw jobs of yours? for better drawing bra ss 

on Any room for improvement? Want the benefit 
he : ‘ rer 
of our experience — without obligation? ... 

be bend : . SPECIFY 

be Just write to The American Brass Company, ® 
General Offices, Waterbury 20, Connecticut. 

R. ; 

va In Canada: New Toronto, Ontario. Botos 

a 4 e 

2 first in copper, brass and bronze 
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COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


BACKLASH 
FRICTION 
WEAR ang 


CROSS.pyr) 
Gre climinateg 


lubrication is 


PATENTED not required; 


FLEXIBLE 





THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT, 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER, 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
ele] t] 181, ich ser 


WARREN, PENNSYLVANIA 
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Our Readers Say continued 


that come to mind are Continental | 
Diamond Fibre Company, Newark 45, | 
Delaware, and Synthane Corporation, | 
24 River Road, Oaks, Pennsylvania, | 
In addi- | 


with which it is affliated. 
tion, the Armstrong Cork Company, 


| Lancaster, Pennsylvania is an equally 


| Los Angeles, California. 


Ed—lInquiries are being addressed to 


good source. 

If the problem is one of sealing or 
of a valve seat, it is suggested that con- 
made with National Motor 
Bearing Company, Redwood City, Cal- 
ifornia, and The Chicago Rawhide 
Company, 1299 Elston Avenue, Chi- 

22, Illinois 


Cavo Zz 


, 
tact } 
tact DC 


Special Cutting Machines 
To the Editor: 

We are subscribers to your magazine 
and in our capacity as such take the 
liberty of asking you whether in the 
United States of America there exists | 
a machine that could cut open, length 
wise, an electrical cable in such a way 


that the wire would be stripped of 


its insulation; also a machine that | 
could cut up pipes and tubes. This ma- | 
chine should work not with saw-blades | 
nor grinding disks but with smooth | 
knife-blades. We are informed that | 
a machine of the latter type is being 
built by the Quijada Tool Company, 


We would be only too glad if you | 


| would send us catalogs, illustrated 
| literature and prices for such machines. | 


EyYRING & SCHEELKE 
Hamburg-Altona, Germany 


Quijada Tool Company and other | 
firms in an effort to make the requested | 


| information available. 


Phosphate Lubricant 
To the Editor: 


In this article, ““What’s Ahead in 
Metals’, appearing in the October 
issue of PRopUuCT ENGINEERING, men- | 


| tion is made of the use of a crystalline 


metal phosphate coating oo to | 
cold extrusion punches and dies to | 
provide a durable lubricant film. 

We will appreciate having you refer 


| us to the proper source from whom we | 
| can obtain additional information on 


the preparation and use of such 
a coating. —P. J. CHaussy 
E. 1. du Pont de Nemours & Co. 


Ed—Either the Parker Rust-Proof 
Company, 2169 E. Milwaukee Avenue, 
Detroit 11, Michigan or the Pennsyl- 
vania Salt Manufacturing Company, 


| 49 Lea, Whitemarsh, Philadelphia, 


Pennsylvania, can help you. 
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SOURCE FOR 
ALL PARTS 
YOU NEED 


CK WASHERS 


i steel, 
High carbon ‘ 
bronze, aluminum, stain. 
less steel, mone! meto!, 

lock washers 





Washer—lis 
with strengt 


AT WASHERS 


Made to meet ASA and 
SAE specifications - 
regvier steel spring steel, 
stainless steel, 


i 1, bress, chrome --- 
en be porkerized. 


o small part for 
electronic instruments, 
avtomotive stampings 
and television chassis ° 
Garrett con fabricate 
them better — SS 
i sible t 
then is pos ang? pow 


From 


specifications 


t and coiled springs 
oan every reqvire- 
ment.EveryGorrett spring 
has controlled tension 
built into it to assure 
satisfactory petermenss 
under all —- 

s of fiat springs - -- 
oa springs — coupes 
sion, extension --- mo 
of round, square oF rec- 
tangvlar wire. 


MANUFACTURED BY 


GEORGE K. GARRETT CO., INC. 


PHILADELPHIA 34. PA 








It’s the new Taylor Catalog... 48 fact- 
filled pages of descriptive and engineering 
data on Vulcanized Fibre, Phenol Fibre 
and Special Laminates. If you are looking 
for new ways and means to improve your 
product, and save money too, here’s an idea 
source guaranteed to spark the imagina- 
tion and give you a hat full of hints, tips 
and suggestions. 


In this new Taylor Catalog you will find 
all the details you need to know about 
electrical, physical and chemical proper- 
ties of sheets, tubes and rods. It tells you 
how to design, plan, and buy for maximum 


FOR THE 
PLASTICS 


economy. It offers valuable tips and sug- 
gestions on how to select the right Taylor 
material for the job. It shows you how to 
machine these versatile materials . . . gives 
you weights, suggested applications . 
specifications. 


And that's not all! There's a lot more 
information as well... tables, diagrams 
and technical data that you'll find of 
constant value. 


This new Taylor Laminated Plastics Cata- 
log should be in your files. For your free 
copy, just fill in the coupon below .. . mail 


it today . . . we'll do the rest! 


TAYLOR FIBRE CO., Dept. PE 1! 
Norristown, Pa. 


Send me my free copy of the new Taylor 
Laminated Plastics Catalog 


TAYLOR FIBRE CO. 


NORRISTOWN, 


WEST COAST FACTORY: LA VERNE, CALIF. 


NAME 


PENNSYLVANIA TITLE 


FD 


COMPANY 
STREET 


ee | ME 
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Model K7-1, /'4 = P. 4-cycle, single 


cylinder, air -c¢ 1. Leng sth 13’, 
width 14’, patey 17 * Weight 38 lbs. 
POWER FOR: 


Farm Equipment 
Garden Tractors 
Water Pumps 
Concrete Mixers 
Construction Equipment 
Conveyors 
Rollers 
Compressors 
Sprayers 

Motor Bikes 
Scooters 

And other uses. 


Four-Cycle; Air-Cooled 


KOHLER 
ENGINES 


Compact + Quick-Starting 
Reliable 


Kohler Engines are designed, engineered 
and built to give the same dependable, 
economical service that has won world- 
wide acceptance for Kohler Electric 
Plants in construction and other indus- 
tries. Made in several sizes, they are 
suited to a wide range of uses. Kohler 
engineers will gladly assist in working 
out applications for your particular re- 
quirements. Write for information. 
Kohler Co., Kohler, Wisconsin. Estab- 
lished 1873. 


KOHLER or KOHLER 









Size and Spherical Accuracy 
Perfection of Surface 
Uniformity —Dependable Physical Quality 


NoT A BETTER BALL mabE.. 


And theservice results from every 
Strom metal ball prove it—not 
only in the finest precision ball 
bearings but also in the lot of other 
ball applications where Strom 
balls are doing the job better. 
Strom has been making pre- 
cision metal balls forover 25 years 
for all industry and can be a big 
help to you in selecting the right 
ball for any of your requirements. 
In size and spherical accuracy, 
perfection of surface, uniformity, 
and dependable physical quality, 
there’s not a better ball made. 





PsTEEL BALL co. 


1950 Se. sath Aves Cleore 50, tlinels 


wh 











NEW BOOKS 





Symposium on 
Application of Statistics 


Presented at the First Pacific Area 
National Meeting of the America 
Society for Testing Materials. 6 x ‘ 
in, 36 pages. Published " the Ames 
ican Society for BS ting Material 
1916 Race St., ladel phi a3, Pa. $1 


Quality control is the effort made t 
insure that the quality of the goods 
being shipped to a customer meet 
established standards which are eco 
nomically sound. Included in this 
symposium are three papers which 
emphasize the importance of the appli 
cation of statistics to quality control in 
modern testing. 


The Economic Relationship between 
Design and Acceptance Specification 
by Eugene L. Grant, Professor of Eco 
nomics of Engineering, Stanford Uni- 
versity is the first paper. The author's 
thesis is that the setting of the design 
specifications and of the acceptance 
specifications should be viewed as two 
parts of a single problem of economy 
This problem of economy, however, 
cannot be solved without the point of 
view and the techniques of statistical 
method. After outlining the costs 
which are influenced by both sets of 
specifications, the discussion of the 
subject matter continues with the ef- 
fects caused by changing a specification 
Examples illustrate the points made 
Comments on the paper conclude the 
discussion. 


Precision and Accuracy of Test 
Methods by Grant Wernimont, East- 
man Kodak Co. is the second paper 
Since A. S. T. M. Committees make 
use of data obtained by the use of 
physical or chemical test methods, it 
is important to know something about 
the reliability, the precision and the 
accuracy of these test methods. The 
author's purpose is to show how 
statistical techniques can be used to 
study and evaluate these three attrib- 
utes. In the discussion which follows, 
he carries out his purpose with the 
help of examples which are replete 
with charts and diagrams. A list of 
reference works is included. As is 
the case with the first paper, this one 
ends with a discussion by an interested 
reader. 


Use of Statistics to Determine Pre- 
cision of Test Methods by W. J. 
Youden and J. M. Cameron, both of 
the National Bureau of Standards is 
the last of the papers. This is another 
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WE CARRY TUBE 





WE CARRY TUBE 













To You 
n 

n 

)- 

5 

s 

: | One of our prospects (prior to 

D becoming a customer) asked us 


whether we would sell tubing to him and also accept 
orders for tubing from his customers. 


f 2 
° e Al LA) ° 
We shouted an emphatic “No! ey. 
" ” A ° 
—_) That question is often asked by those who select oo 
2) 


concerns to supply material as components of their 
finished products or for sale over their counters. 


porwr 
ee us 
saan Over many years we have maintained a definite 
policy of not competing with our customers. We try to 
protect their interests for we sincerely appreciate the 
relationship we have with them. 
As a customer, you can feel free to come to us 
for any help you need, knowing that your problems 
: can be discussed with us in strict confidence. 


If you're our customer, we like that. And we're 
not your competitor, so you like that. 
y, Let us be of help to you. 


Roy, Arp, 
Nep.” On WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 


1415 CENTRAL AVE. - DETROIT 9, MICHIGAN 











PLANTS IN DETROIT AND. DECATUR, ALA. 


Sales Offices in Principal Cities 
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"NO TRICK 70 17, 
IF YOU USE BRAINARD 
STEEL TUBING”! 














These India lads would prob- 
ably never use steel tubing 
to perform their famous trick, 
but if they did they wouldn't 
be able to find a better tub- 
ing than Brainard high qual- 
ity welded mechanical steel 
tubing. 


As manufacturers who now 
use Brainard tubing know, 
they need no tricks to bend, 
form, swage or otherwise 
fabricate—for Brainard tub- 
ing is quality controlled from 
ore to product to assure a 
more uniform, easier-work- 
ing tube at lower costs. 


Next time you need tubing 
or fabricated tube parts 
check with the Brainard 
office nearest you. 





QUALITY CONTROLLED FROM 
ORE TO PRODUCT BY BRAINARD 


saree or Of 
Straight or Fabricated 


SIZES: '/)" to 4° —.025 to 165 
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TUBING DIVISION 


BRAINARD STEEL COMPANY 


23312 LARCHMONT AVENUE WARREN, OHIO 
There are Brainard sales offices in Atlanta, New York, Cincinnati, Pittsburgh, Buffalo, 
Chicago, Philadelphia, Detroit, Cleveland, Indianapolis and Nashua, N. H. Sales 
Representatives: Sharonstee! Products Co. in Detroit, Grand Rapids, Mich.; and 
Farrell, Pa. Fred J. Reynolds, Davenport, la; Brass & Copper Sales Co., St. Louis, Mo. 








New Books ... continued 


discussion of the use of statistical te 
niques to check up on the adequacy « 
test methods by determining, in tt 
case of any one test method, tl 
standard deviation of the test metho 
what proportion of material which i 
below specification will get by th 
test, and how the test method stack 
up against some other alternative tes 
method. The authors use as an exam 
ple A. S. T. M. Method D877-461 
the test for determining the dielectri 
strength of insulating oils. Tables of 
the data involved and formulas to 
make use of these data are part of the 
presentation. 


Illustrating For Tomorrow’s 
Production 


J. H. FARMER, A. J. HOLDER and F F 
VAVRIN. 203 pages, 6 x 94 in. Pub 
lished by Macmillan Company, 50 
Fifth Avenue, New York 11, N.Y. $5. 


Pictorial illustrating plays a valuable 
part in American industry as a visual 
aid in the various steps of production. 
From the designer's original concepts, 
perspective illustrations are useful in 
conveying his ideas and helpful in 
choosing a particular design. During 
manufacture, pictorial drawings are 
valuable by facilitating the assembly 
of complex machines. Pictorial illus- 
trations are important also in advertis- 
ing where the selling points must be 
clearly emphasized. 

This book endeavors to explain the 
significant details of illustration work. 
It is based on the authors’ extensive 
teaching experience and shows in easy 
steps how to make perspective draw- 
ings. Each step is clearly described by 
many illustrations. Although the fun- 
damentals of this type of work are 
given in most drawings texts, many 
ideas and devices are described which 
should be of use to the illustrator. This 
book should make a handy reference. 


List of Equivalent Valves 


H. GorpdON Hawes. 175 pages, 
84x 11 in. Published by Hooper Pub- 
lishing Company, 545 Sansome St., 
San Francisco 11, California. $15. 


This listing is intended as a ready 
reference for engineers, purchasing 
agents and engineering personnel who 
develop valve specifications or who 
purchase valves. It is basically a guide 
to the differences between the valves 
offered by 18 leading manufacturers 
It shows which valves are equivalent 
and their variations in design. 

The list is broken down by mate- 
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PROTECTED 
MOTORS 


Let You Forget About Atmospheric Hazara: 


hown here are four basic types of Century 
Protected Motors which are designed to 
resist the dangers of hazardous atmospheres. 
A properly selected Century motor—with the 
right protection —is the ideal combination for 
a long life of satisfactory performance. 


] Open Protected—Form J, general pur- 
pose motor—meets the needs for most in- 
stallations where operating conditions are 
relatively clean and dry. The top half of 
the motor frame is closed to keep out fall- 
ing solids or dripping liquids. 


ae 


; 


against rain, snow, sleet and ice for out- 
door installations. 

Totally Enclosed Fan € lotor — 
protects against dusts, mist or fog that 
might be detrimental to the vital parts of 
the motor. The inner frame protecting the 
motor is sealed to keep out harmful matter. 


+ Explosion Proof Motor — protects 


against atmospheres charged with explo- 
sive dusts or gases. They carry Under- 
writers’ label for specific kinds of hazards. 


Century builds a complete line of alternating 


Splash Proof Motor—gives the neces- and direct current motors in a wide range of 
sary protection where plants must be types and kinds—in sizes from 1/6 to 400 
washed down—keeps water out of the horsepower. 
motor even when a hose is applied directly Specify Century motors for all your electric 
on the frame. It also provides protection power needs. 


Popular types of standard ratings are generally 
available from factory and branch office stocks. 


P- 


s CENTURY ELECTRIC COMPANY 1905 Pine Street - St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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1) PERMANENTLY SEALED! 
Felt-lined steel flinger 
rotating in labyrinth 
prevents entry of dirt 
and retains proper 
amount of lubricant. 


on eg @ SELF-AUIGHING! 
—— Bearing unit, with seals 
a independent of housing, 
can align itself in any 
direction without seal 


distortion. 


ki PRE-LUBRICATED! 


Bearing chamber is filled 
with proper amount of 
lubricant before ship- 
ment from Seal- 
Master factory. 


SEALMASTER Ball 
Bearing Units are de- 
signed and constructed to give maximum 
service at lowest cost. An exclusive combi- 
nation of design features assure smooth- 
running, dependable operation. Machine 
designers specify SEALMASTERS to insure 
customer satisfaction and product integrity. Reguest Catalog 845... It 
Write for a copy of Catalog 845 for your 8#v¢s dimensions and load 


rhe: ti illow blocks, 
files... it gives the complete SEALMASTER Pong per al pri 


, cartridge units and flange- 
story. cartridge units. 


4) NO HOUSING WEAR! 


Patented locking pin 
and dimple prevent ro- 
tation of outer race in 
housing. Thiseliminates 
housing wear. . . per- 
mits shaft alignment and 
positions unit for re-lu- 
brication. 






SEARING Olvision 
STEPHENWD-f4AaDAMSON 
“@ RIDGEWAY AVENUE, AURORA, nLINONS mec. co. 105 ANGELES, CALIF. @ BELEViEe, ONT 

ieee f. * ae stag Ny ‘ : : 
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New Books continue 


rial; by the type of valve; and by tl 
catalog pressure rating For each se 
tion there is an index to enable th 
user to locate readily the page or page 
covering the valve in which he 
interested. 

Since some manufacturers rate 
valve primarily for water service by 
working steam pressure, while others 
rate it by water, oil or gas, a table 
based on general practice is included 
that enables the user to determine the 
equivalent rating for either specifica 
tion when the other is known. 

Automatic valves, stop checks, 
plugs and cocks, pressure sealed and 
other special types are not listed. 

Without having to hunt through 18 
different catalogs, an engineer with 
this list can arrive at a decision as to 
which two or three valves best suit 
his application. Then by referring to 
those two or three catalogs the engi 
meer can appraise the value of any 
special features and make his selection 
The use of this listing should make it 
unnecessary to search through a num- 
ber of catalogs and to study the varia- 
tions in standard types of valve design 

To keep the listing abreast of any 
changes in the various valves covered, 
new pages will be compiled at the 
end of each year. These pages will 
be available on a subscription basis. 


Problem Layouts for 
Technical Descriptive Geometry 


B. LEIGHTON WELLMAN, Professor of 
Mechanical Engineering and Head of 
the Div. of Engineering Drawing, 
W orvester Polytechnic Institute. 116 
sheets, 94 x 11 in. Published by 
McGraw-Hill Book Co., Inc., 330 W 
42nd St., New York 18, N. Y. $2.75. 


Contained herein are a group of 
problem layouts prepared for use with 
the text, ‘Technical Descriptive Geom- 
etry”, by B. Leighton Wellman pub- 
lished by the McGraw-Hill Book Co., 
Inc. in 1948 and reviewed in PRop- 
ucT ENGINEERING in the October 
issue of that year. 

Each of the sheets, which are per- 
forated for easy removal and punched 
with 3 holes for filing, has a layout 
which duplicates the conditions of a 
problem from Chapter 11 of the 
author's “Technical Descriptive Geom- 
etry.” Each sheet is numbered in the 
lower right hand corner, and this num- 
ber corresponds with the similarly 
numbered problem in the text. Sheet 
5-2, for example, is the layout for the 
second problem in Group 5 of Chap- 
ter 11. Although some problems can 
be solved in several different ways, 
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What you see here is a group of production workers who have been laid 


“~y off temporarily—all because the fastenings on a vital piece of 
% if R. age mo processing equipment were critically corroded. 


00d What you can’t see is the look on the plant manager's face when he 















calculates the cost of the work stoppage. 
noe they’re out If the equipment you make is used by your customers in operations where > 
oe corrosion is a factor ... or where attractive appearance, long life, 
ease of cleaning and resistance to high temperatures are important... it 


because oF will pay you to make sure every bolt, nut and rivet is non-ferrous 


or stainless steel. 
ao broken bolt! Harper specializes in these Everlasting Fastenings; makes them in over 

7,000 different sizes, types and alloys—Brass, Bronzes, Copper, Monel 

and Stainless Steels; maintains large quantities in stock, 

ready for immediate delivery. 

Write today for 134-page catalog and current stock list 

The H. M. Harper Company, 8203 Lehigh Avenue, 

Morton Grove, Illinois 









New York Office and Warehouse: 200 Hudson St 
Los Angeles Office and Warehouse: 835 E. 31st St. 

Branch Offices: At!ontc, Cambridge, Cincinnati, Cleveland, Dotlas, 
Denver, Detroit, Grand Rapids, Milwaukee, Ockland, 
Philadelphia, Pittsburgh, St. Lovis, Seattle, Toronto (Canada) 


AMERICA'S LEADING SPECIALIST IN NON-FERROUS AND STAINLESS STEEL FASTENINGS 
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For Speed and Economy in Assembling... 





ERE 





: 4 T 
ENGINE | MOUN 


A 


COMPRESSOR 
MOUNT 
PAT. NO. 2054187 





In hard-to-reach places in thes 
assembly of metal stampings, % 
Midland Welding Nuts speed 
up production and help lower 
costs. The Midland Nut is 
welded to the part so that a 
bolt can be turned into it with- 
out needing any device to keep 
the nut from turning. It will 
pay you to investigate this aid 
to faster production. 

Write or phone today for 
complete information. 


THE MIDLAND STEEL PRODUCTS CO. 
6660 Mt. Elliott Avenue « Detroit 11, Mich. 
Export Deportment: 38 Pearl St., New York, N.Y. 


A, 
i 
| 
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FUSE Box 
INSTALLATION 





World's Largest Manufacturer of 
AUTOMOBILE and TRUCK FRAMES 


Air and 
Air and Vacuum Electro-Pneumatic 
POWER BRAKES DOOR CONTROLS d 











New Books continue 
the position of the given views on tl 
sheet will usually indicate the desire 
form of solution. The title block co: 
tains spaces fur the school’s name, th 
draftsman’s name, the date and othe 
pertinent data. In one corner of th 
title block is a grading scale for the 
instructor's convenience. 

Beginning with a group of simple 
layouts from whose given views othe: 
principal views and auxilliary views 
are to be drawn, the series continues 
on into the more complicated problems 
with which descriptive geometry is 
concerned. Many of the problems are 
practical ones such as determining the 
true bend angles of a tube when given 
two views or finding true guy wire 
lengths from two given views. At the 
end are eight blank sheets which have 
been included for special problems 
that the instructor may wish to assign 


Principles of 
Engineering Economy 


EUGENE L. GRANT, Professor of Ex 
nomics of Engineering, Stanford Uni 
versity. Third edition, 623 pages, 6 x 
9 in. Published by the Ronald Press 
LSE. 26th St Neu York 10, N. Y 
$5.00. 


There have been many definitions of 
engineering, most of them sound and 
many of them amusing. “Boss” Ket 
tering’s definition was ‘Engineering 
consists of brains and materials—and 
the more brains, the fewer the mate- 
rials’. The author of this volume has 
taken his theme from Arthur M. Wal 
lington’s classic remark that engineer 
ing is the art of doing well for one 
dollar what any bungier could do fos 
two dollars. 

In the preface to the first edition 
of the volume, Professor Grant pointed 
out that many engineering graduates 
feel that the most serious omission in 
their technical education was the fail- 
ure to emphasize the economic aspects 
of engineering. Even in many success- 
ful companies, decisions affecting’ the 
cost of a product are often made on 
the basis of “half-facts’” and assump- 
tions. Partly, that is the result of the 
failure of management to provide 
adequate engineering personnel to in 
vestigate various methods of accom- 
plishing the same result not only on 
an engineering basis but on a cost basis 
as well. PRopuct ENGINEERING took 
cognizance of that fact in 1949 and 
in 1950, and devoted two entire issues 
each of those years to designing for 
lower cost. 

Although “Principles of Engineer- 
ing Economy” is intended primarily 
as a text for undergraduate courses in 
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WILL YOU NEED TO 
SEND A WIRE 
LIKE THIS? 







TUTTLE @ KIFT, tne. 


1623 NW. MONITOR AVE., CHICACO 39, TAL. 










URGENTLY WEEO FOR NEW TEST MODELS 3 CATALOG NUMBER F469 








AL A DIMENSION OF WINE AND 





750 WATTS 230 





VOLT UNITS WITH SPECI 










ALSO ONE F444 MEATER 2500 WATTS 230 WOLTS 





OWE HALF 





INCHES. 





GHEN CAN YOU SHIP? 
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AVA MUG. COMPANY 
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LIKE TO GET 
AN ANSWER 
IF WE CAN BE OF FURTHER ASSISTANCE. f LIKE THIS? 


TUTTLE @ KIFT, 











SHIPPING F469 UNIT TODAY SPECIAL UNIT FRIDAY. PLEASE ADVISE 
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A TALE or personaliz SERVICE 


e+e TOLD IN TWO TELEGRAMS! 


FOR YOUR FILES — Here's 
complete information on 
TK Heating Units in easy 
to-use, specification sheet 
form. Whether you design, 
specify, maintain or use heat- 
ing equipment, you'll find 
it helpful to have this data 
at your finger tips. Write for 
your free copy today 


This “problem” was an easy one. Yet to the engineer, it was im- 
ortant; a telegraphic SOS. He wanted fast action—he got what 
fe ordered! 

Manufacturing only electrical heating elements and controls, 
we at Tuttle & Kift concentrate all our research, all our efforts 
upon building better electrical units, supplying specialized engi- 
neering assistance and giving better, more personalized service. 


If you have an application requiring engineered heat, whether 
it be for the heating of space, liquids, ovens or solids, TK skill, 
experience and facilities can help. We'll meet your product 
specifications . .. make deliveries to fit your production schedules. 
Let us show you what we mean. 
TUTTLE & KFT IN 1823 N. MONITOR AVE., CHICAGO 39, ILLINOIS 
f 


A SUBSIDIARY OF FERRO ENAMEL CORPORATION 
Som es ae Pere 
Ca) - 


MONOTUBE SURFACE anits o QVEN UNITS + TK INFINITE CONTROL + SWITCHES & SELECTORS © WATER HEATER UNITS + FLATIRON UNITS + INDUSTRIAL UNITS 


. 7 | 
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The bonus values found in McGill Multirol roller bearings are porth 
money to you. They mean increased profit measured in terms of savings 
. . through improved anti-friction performance. This/ better 
performance is due to the consistently higher degree of pfecision 

. . » that marks all McGill bearings. For smooth performafce, low 
starting torque, minimum maintenance, ease of assembly, Simplified 
lubrication, and long life in your roller bearfng applica- 

tions . . . investigat¢ the McGill 
SE, CF and CYR Myltirol bearings. 


SE Series in Gear 

Pump Application 
Gear pump sing MULTIROL SE Series 
Begfings replacing plain bearings 
on both dgfve and idler shafts for greater 
precision and longer life. Capacity is in- 
cr d while radial bearing space is held 
to minimum of throat requirements. 


CF and CYR Series in Slide 
and Carriage Application 
MULTIROL Cam Followers and Cam Yoke 

Roller Bearings permits precision move- 
ment of Cross Slide and Carriage — elimi- 
nates costly machining and scraping 

of gibbs and ways. Sim- 
plifies assembly and lubri- 
cation. Also ideally suited 
to tail stocks. 




















For informative literature write: 
McGill Manufacturing Co., Inc., 
Bearing Division, 201 N. Lafa- 
yette St., Valparaiso, Indiana. 








New Books continued 


engineering schools, it is interestingly 
written and contains a wealth of in 
formation that is of value to the en- 
gineer. Naturally, the text contains 
essentially principles and methods of 
analysis, not specific design data. 

The ieodbiown of the book in 
section and chapters is as follows: 

Part I, Planning Economy Studies 
to Solve Engineering Problems: Chap- 
ter 1, Hunch Decisions Are Dangerous 
and Chapter 2, Business Decisions Are 
Between Alternates. 

Part II, The Time Element in Eco 
nomy: Equivalence, Interest Formulas, 
Solving Interest Problems, Why Inter- 
est, Annual Cost, Present Worth and 
Capitalized Cost, and Calculating 
Prospective Rate of Return. 

Part III, Technique for Economy 
Studies, is even more thorough in 
treatment and Part IV, Getting Results 
from Economic Studies, reemphasizes 
the important principles. 

More than two-thirds of this book 
has been rewritten. The general plan 
of organization of the preceding 
edition has been retained. Just as in 
the earlier editions, the fundamental 
objective has been to explain the 
technique of answering “Will it pay?” 
questions in engineering situations. 


Procedure Handbook of 
Arc Welding 
Design and Practice 


Ninth Edition, 1200 pages, 6 x 9 in. 
Published by the Lincoln Electric Co., 
Cleveland 1, Ohio. $2.00 in the U. S.; 
$2.50 elsewhere. 


In a new 9th Edition, the “Proce- 
dure Handbook of Arc Welding De- 
sign and Practice”, published by The 
Lincoln Electric Company of Cleve- 
land, Ohio, has been completely re- 
organized and re-edited to bring all 
information up-to-date and include 
recent important welding develop- 
ments. New design data has been 
included to make the Handbook more 
helpful to designers of welded ma- 
chines and structures. Latest proce- 
dures are given for welding all metals 
and alloys commonly welded with 
manual open arc and hidden arc weld- 
ing as well as automatic and semi- 
automatic hidden arc welding. 

A completely new chapter on weld- 
ability has been written to present a 
comprehensive survey of this important 
subject. The latest information gath- 
ered from research projects and re- 
cent studies gives the facts which have 
changed welding procedures on many 
types of metals in the last few years. 

The section on structural design has 
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By using two baffles ... one a 
brass baffle that is an integral part 
of the terminal gear plus a second 
baffle that surrounds the first . . . 
Telechron engineers have con- 
structed a terminal shaft assembly 
that assures controlled lubrication 
in Telechron timing motors. This 
results in cutting down bearing 
wear and making the sealed-in oil 


pe 7 


Terminal Shaft Assembly 
Makes Bearings, 
Oil Supply Last Longer 


precise control of lightweight mov- 
ing parts is required, designers in- 
variably specify Telechron motors. 
If either of these factors enters 
into your product design, get in 
touch with a Telechron applica- 
tion engineer. Backed by the ex- 
perience that makes all electric 
timing possible (virtually all fre- 
quency-controlling master clocks 








in power stations are made by 
Telechron), he can show you how a 
Telechron timing motor can 
help you. Send coupon below for 
complete data. TELECHRON INC. 
A General Electric Affiliate. 


supply last for years. 

Controlled lubrication is but one 
of many reasons why all Telechron 
timing motors are 
stantly synchronous. 

Wherever split-second timing or 


instantly, con- 






Geor and Pinion Assembly 


Rotor Shaft 
Assembly 













Capillary 
Oiling System 


Terminal 
Shaf 
Assembly 


Sealed Gear 


Shading Coils Case Assembly 














THIS PROCESS TIMER uses the Telechron Type 8 


motor. Accuracy is assured becouse the Type B .. . 


like alf Telechron Timing Motors is instantly, con- 


stontly synchronous 


THIS TIME SWITCH uses a Telechron H3 Motor recom- 
mended for slow-speed, light-duty purposes such as 


timing as well as switching and controlling devices 


4 TELECHRON TYPE B SYNCHRONOUS MOTOR. 
For medium duty application such as switches, combine- 
tion recording and controlling mechanisms, ond vorious 
types of control equipment 





TELECHRON INC. 
13 Union Street 
Ashland, Massachusetts 

Please send me information on sizes and types of Telechron NAME 
Synchronous Motors. My possible application is: 
Instruments 0 Communications Equipment [J COMPANY 
Timers Oo Other (please fill in) 
Electric Appliances ay ~ saepnistbhininshpsniededpebelcdesesledlb-aoues ADDRESS 
Cost Recorders is 
i—MiittiW@~euhe 7 city ZONE 
Juke Boxes ie - ital . 
Air Conditioning & Heating - & STATE 

Controls 0 (C) Please send new Catalog s ; 


— 
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Inland 4-Way 
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“They don’t need an anchor—just a 
~~! piece of slip-resistant 4-WAY Safety Plate.”’ 


, 

Se RK 
SSNS. | 
For greater safety under foot, 


in your plant and on your products 


Safety Plate 


SUNN NUNN NRCC NN 


4 
Safe Footing 


< i> 


Easy to Clean 





New Bulletin with New 
Ideas — Just Out! Bulletin 
Fl. Complete engineering 
and application data. 
Send for it! 


INLAND STEEL COMPANY, Dept.PE 120 
38 So. Dearborn St., Chicago 3, Ill. 
Soles Offices: Chicago, Davenport, Detroit, 
indianapolis, Kansas City, Milwaukee, New 

York, St. Louis ond St. Paul, 
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STOCKED BY LEADING STEEL WAREHOUSES 





— New Books continue 
~ ” 

been enlarged and revised to includ 
more information on welded rigi 
framing. Design techniques developed 
by leading consulting engineers fo 
recently erected structures are included 

The machine design information in 
the Handbook has also been enlarged 
to include more information on the 
welded design of machine tools. This 
is in addition to the design data re 
vised for other machinery of all class- 
ifications. 

A completely new chapter has been 
added to the handbook on welded 
design data. This chapter presents the 
fundamentals of welded design for 
both machinery and structures. It gives 
fundamentals, such as stress allowables, 
which can be applied to particular 
design probiems. This chapter gives 
a designer the necessary tools for 
approaching any problem he may have 
in designing for welding. The new 
9th Edition contains more than 1300 
photographs and drawings. 
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Theory of Flow and Fracture 
Of Solids—Volumce I 


A. L. Napa, consulting mechanical 
engineer, Westinghouse Electric Corp. 
Second Edition. 572 pages, 6 x 9 in. 
Published by The McGraw-Hill Book 
Co., 330 W. 42nd St., New York 18, 
N. Y. $10. 


This is the first book of a two-vol- 
ume revision of the author's pioneer- 
ing work, Plasticity. The previous edi- 
tion treated the plastic deformation 
of solids only. In this edition, the 
scope is broadened; the general con- 
ditions causing fracture of materials 
are surveyed, and a discussion is in- 
cluded of the details and results of 
a number of experimental investiga- 
tions on the yielding and fracture of 
ductile materials under combined 
stress. 

Mathematical principles and me- 
chanical laws governing flow and frac- 
ture are emphasized. The author dis- 
cusses particularly the yielding of 
metals under simple stress such as 
bending and torsion, and analyzes 
problems associated with the elastic, 
the very viscous, and the ideally plas- 
tic substances. 

Included are some of the major re- 
sults of recent experimental investiga- 
tions that deal with the mode of 
— steel, formation of strain fig- 
' ures, advancing plastic fronts, fracture 

surfaces of metals, and other related 
research findings. 

Several new chapters offer an intro- 
duction to the theories of simple and 
composite substances based on elastic 

_and permanent strains, and on the 
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M-R-C ULTRA SUPER-PRECISION BEARINGS 






MARLIN-ROCKWELL CORPORATION Jamestown. N.Y. 
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LEADING MANUFACTURERS BUILD IN THE BIJUR SYSTEM 

















boosts production and cuts maintenance 


Designing an automatic lubricat- 
ing system into a machine doubles 
your prospects for user satisfaction. 


First, maintenance time. is con- 
verted into more time for produc- 
tion. A Bijur-lubricated machine 
oils itself during operation, doing 
away with wasteful down-time for 
lubrication. 


Next, maintenance costs are cut as 


LONG ISLAND 


2 ee 





effective bearing life is lengthened. 
The Bijur system provides positive 
Meter-Unit control of oil flow at the 
bearings, considerably reducing 
bearing wear. 


When you design that new ma- 
chine, ccll on the Bijur 
engineer. Meanwhile, for 

further information 

write for “The Travels of 

Modern Lubrication.” 





1 NEW 
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New Books conitinued 
types of laws of deformation postu 
lated. The treatment of the states of 
stress in permanently strained cylinders 
and disks, and the mathematical theor 
of the nonhomogeneous states of plas 
tic strain and of their surfaces of slip 
have been revised 

In this volume, the author renews 
his effort to clarify the Mohr repre 
sentation of stress and _ infinitesimal 
strain in making a broader use of 
their octahedral components, with the 
help of which many important facts 
in the theory of plasticity have found 
their simplest expression. 


Casting and Forming 
Processes in Manufacturing 


JAMES S. CAMPBELL, JR., assistant 
professor of mechanical engineering, 
Rensselaer Polytechnic Institute. 536 
pages, 6 x 9 in. Published by The 
McGraw-Hill Book Co., Inc., 330 W 
{2nd St., New York 18, N. Y. $5. 


The volume describes all casting 
processes, plastic molding and form- 
ing, powder metallurgy, rolling, forg- 
ing, sheet metal working and punch 
press work. The scope of the book 
does not include machining and 
welding. 

The discussions introduce the stu 
dent to the mass production point of 
view, and enumerate the important 
advantages and disadvantages of each 
process. Design rules associated with 
the various procedures are presented. 
The book is intended for mechanical 
engineering students to supplement 
their shop courses in the patternshop, 
foundry, and machine shop. 

Numerous line drawings and half 
tones are included to clarify and illus- 
trate the subject matter presented. 


Alumiaum Structural Design 


Prepared by PAUL BRANDT, technical 
advisor, Reynolds Metal Company. 
130 pages, 6 x 9 in. Published by the 
Reynolds Metal Co., Louisville 1 
Kentucky. No charge. 


The revised edition gives basic in 
formation on how to design original 
load-carrying structures of aluminum 
cr to convert an existing design from 
some other material to aluminum. In 
addition to the necessary equations to 
calculate the internal stresses of beams 
columns, and plates, there is a short 
discussion on deflections and vibrations 

This booklet contains a considerable 
number of tables listing the physical 

roperties of the many aluminum al 
7” and the characteristics of standard 
shaped sections. 
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Metallic Materials 


WEIGHT REDUCTION, the perennial problem 
of aircraft designers, has led to experimenta- 
tion with aluminum conductors in the relatively 
low-voltage electrical systems. 
Insulated cables and bus bars 
represent one-third of the system 
weight in large planes--the use 
of aluminum would mean a sav- 
ing of nearly 100 pounds. 


HE AT-RESISTANT ALLOY containing 21.0 
chromium and 9.0 nickel is highly ductile, yet 
creep properties are comparable to those of 
the popular 26-12 cast grade. Reduced alloy 
content is significant cost-wise for non-carbur- 
izing applications in temperature range from 


1,200 to 1,650 Fahrenheit. 


SOME OF THE MATERIALS now under test for 
possible future use in airplanes include mag- 
nesium alloys, titanium, metal-face sandwich 
constructions, rolled tapered sheet, thin in- 
tegrally-stiffened sheet, tapered extrusions 
and structural adhesives. 


STEEL PLATE heat-treated to minimum yield 
strength of 100,000 psi is high on the ductility 
and toughness scales. And it’s claimed to be 
at least two to three times 
as resistant to atmospheric 
corrosion as plain carbon steels. 
Carbon content is 0.18 max so 
that welding and gas cutting 
are no problems. 





IRON POWDER that physically resembles 
Swedish sponge iron and has a purity of 99.8 
iron is the latest entry on the powder metal- 
lurgist’s list. Partial shape and structure are 
such that green strength is high and compacts 
of low apparent density (down to 1.6) can be 
made. Sintering temperatures range from 1,300 
to 1,500 Fahrenheit. 


A MOLYBDENUM COATING on dissimilar met- 
als and alloys may be useful in applications 
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Ia this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Editor of Product Engineering. 


where an object’s surface is raised to extremely 
high temperatures and therefore must resist cor- 
rosion. Plating by reduction of molybdenum 
pentachloride vapor may make this possible. 


HIGH-TEMPERATURE ALLOYS containing 
nickel, aluminum and molybdenum look like good 
bets as turbine blade materials. Mechanical 
properties at 1,500 F are reported equal to those 
of the best cobalt-base casting alloys. 


ALUMINUM PAINT is good for temperatures as 
high as 1,000 F. Films sprayed or brushed on 
the surfaces of furnaces, ovens and heaters do 
not blister or flake after long exposure to vari- 
ous types of high-temperature atmospheres. 


Nonmetallic Materials 


MOLDING AND EXTRUDING are the stock-in- 
trade of a new silicone rubber that has high 
strength, excellent electrical properties and is 
3 stable between 85 and 5SOF. Only 

fj a five-minute warm up is neces- 


N¢ 
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A BLUISH-GREEN TINT identifies a new grade 
of glass that cuts out about one-third of the sun’s 
glare-producing rays and one-half the heat 
rays. Iron oxides tint the glass which was de- 
veloped for use in automobile windshields. 


sary in forming such products as 
diaphragms, boots, sleeves, belt- 
ing,hose and mountings. Stock can 
be pigmented in various colors. 


SILICONE-BASE ENAMEL boasts the surface 
hardness and chemical resistance of porcelain, 
yet is not nearly as brittle. as the standard 
appliance finish. Only apparent shortcoming is 
that new enamel is not quite as heat resistant. 


LOW-PRICED REFRACTORY has melting point 
in excess of 3,300 F, does not crack or chip in 
a cold-water spray while at 2,550 F tempera- 
ture. Material is made in form of firebrick, and 
both grain and ramming mixes. 


Continued on Page 7 











LOADS 


For example, this Morgan 
Engineering Company 40” 
blooming mill, like other Morgan 
equipment (box-chargers, 
trolleys, etc.) uses Cone-Drive 
gears to handle the full torque 
heavy-duty shock loads of the 
screw-downs. Center distance of 
the gear sets is only 24 in. 

to handle 150 hp at 460 rpm 
using a mill type motor. It would 
take a much larger 
non-Cone-Drive gear set to 
approach the same load 

capacity, of course. 


HANDLE HEAVY DUTY 


Drive GEARS 


SAVE MONEY IN 








GIVE RESERVE 


CONTINUOUS SERVICE CAPACITY IN 


Wheelabrator Tumblasts know 
how to “take it’’—the loader 
and mill are operated 

through standard Cone-Drive 
reducers. WHY? American 
Wheelabrator & Equipment 
Corporation says: “We use 
Cone-Drives for this 
application because they 
conserve space, give us freedom 
from service trouble and 
SAVE US MONEY.” The unit 
shown (under construction) 
has a capacity of 30 cu. ft. 

of castings. The reducer 

is a 5” center distance (4.6 hp 
at 780 rpm) Cone-Drive. 


LIMITED SPACE 


This Hydro-Blast turn-table 
turns 25 tons of castings at 

one time under high pressure 
streams of sand and water. 
Operated through a Cone-Drive 
double-reduction unit 

(600 to 1) made up of 
standard 2\%" and 5" reducers. 
Over-all height is less than 19 in. 
Nearest other reducer would 
have been 26” high. Yet the 
Cone-Drive reducer (shown to 
scale) has a torque capacity of 
25,000 in.-lbs, some 11,000 
in.-lbs in excess of 

actual requirement. 























DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 


6 


WtAttn, Michigan Toot Company 


7171 E. McNichols Road * 


Detroit 12, U.S.A 
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A THREE-WAY IMPROVEMENT is the key to 
the newly revised SAE crankcase ofl classifi- 
cation. Grades 60- and 70 have been dropped 
because of their limited usage; 
grade 5W has been added on the 
basis of its good sub-zero prop- 
erties; and viscosities have 
been specified for temperatures 
at which the oils operate. 





LIQUID FLUX dispensed as a spray from a 
4-0z squeeze-squirt can speedsup soldering of 
most any metal assembly. Cieaning and bur- 
nishing operations are not necessary. 


QUICK-DRYING FINISH for brass, iron, gold, 
cadmium, chromium and nickel will find a ready 
market on door knobs, trunk locks, cabinet 
handles and escutcheon plates. 


Processes 


WROUGHT OR CAST PARTS made of aluminum 
and its alloys are being chromium plated to in- 
crease wear resistance. A blast of quartz 
crystals suspended in water removes oxides 
and roughens surface. Cleaned parts are then 
plated in an acid bath, resulting in a plate 
having a Rockwell hardness of C75 to C82. 


SURFACE IMPERFECTIONS often found on die 
cast parts can be minimized by using a shot con- 
trol to regulate the flow of metal. Reduced ini- 
tial flow followed by full appli- 
cation of hydraulic pressure per- 
mits filling the die without pro- 
ducing swirling and spraying--the 
causes of flow marks, cold shuts 
and other surface irregularities. 





ULTRASONIC ENERGY is being applied to yet 
another field--in a small, low-priced washing 
machine that shakes the dirt out of clothes. Unit 
is about 13 in. long, and 6 in. in diameter, 
weighs only seven pounds and will sell for a 
fraction of the cost of current models. 


BRAZING STEEL for 2,000-F service is no trick 
if Colmonoy No. 6 nickel-chromium hard facing 
alloy is used in a hydrogen atmosphere at 2,150 
F. Resulting joint is claimed to have physical 
properties comparable to those of stainless 
at 1,600 to 1,800 Fahrenheit. 


STEEL AND COPPER WIRE pre-coated with 
electrolytically deposited nickel can be cold- 
drawn, welded, bent or twisted without danger 
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of loosening the coating. Smooth, corrosion re- 
sistant finish on uniformly thick nickel is the 
result, regardless of the wire’s configuration 
or cross-sectional shape. 


WORN SHAFTING is being restored to original 
dimensions by a simplified procedure. Several 
thousandths of the metal are taken off the 
bearing surfaces which are then built up with 
plated chrome to the exact dimensions desired. 
Final precision grind is thus eliminated and a 
smooth surface obtained. 


ILLUMINATED GLASS may be on the market 
in the near future. According to brief reports, 
glass treated with a luminous agent becomes 
lighted when energized from ordinary power lines. 


RELATIVE MERITS of argon and he lium for inert 
gas arc welding appear to boil down to the 
following: Helium: has hotter, more penetrat- 
ing arc and is faster; while argon 
is ‘“‘smooth’’, ‘‘soft’’ and slower 
with less penetration. Mixtures 
of the two gases permit tailor 
making an arc to fit a given 
welding operation. 





Components 


SEALED FLEXIBLE COUPLING has crowned- 
tooth gearing that permits shaft misalignments 
as great as 7 deg. Applicable to compressors, 
internal combustion engines and pulverizers, 
couplings have bores ranging from 1 5/8 to 5 
in. and capacities from 12 to 350 horsepower. 


LIQUID RHEOSTAT for controlling the speed 
of wound rotor motors covers full resistance 
range in only 10 in. of travel. Device is suited 
for use under variable torque loads such as 
induced and forced draft fan drives, centrifugal 
pumps, blower and compressor drives. 


COMPACT SOLENOID has stroke ot 1 3/8 in. 
and pull varying trom 6 to 16 !b in constant-duty 
units and 11 to 29 |b in intermit- 
tent-duty assemblies. Operable 
on any a-c voltage and tre- 
quency, the+solenoids exhibit 
minimum heating and have double 
shading coils tor reducing hum. 





TENSION REGULATOR tor heavy cables com- 
pensates tortemperature changes and slack de- 
veloped during service. A spring and hydraulic 

Continued on Page 9 
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Ancther new development using 


B. F. Goodrich Chemical Company raw materials 





the compound oniy. 


Versatile Geon opens up another sales field 


T seems there’s no end to the sales- 

building ideas that Geon materials 
stir up. Take these new flame-resistant 
clothes, for example. They're made of 
a fabric that’s treated with a Geon 
latex compound. They help to protect 
workmen against fire 

Most important, these clothes can’t 
continue to burn once any directly 
applied fame is removed. Gases formed 
by the flame-proofing compound com- 
pletely extinguish any blaze. Danger- 
ous afterglow is eliminated. 

That's just the start of the com- 
pound’s advantages. The fabric stays 
flame-resistant even after repeated 


launderings in any type soap or deter- 
gent wash. It has good “feel”, good 
tensile strength and abrasion resistance. 
Shrinkage is negligible. It’s non-toxic 
and mildew-proof. It's comfortable to 
wear—and long-lasting. 

This new treated fabric is another in 
a long line of Geon-helped successes 
— durable flooring, stain-and-wear- 
resisting upholstery and wall covering, 
improved wire and cable insulation are 
other typical examples. 

They may stir up ideas for you 
We'll gladly help you with technical 
advice to start them on their way as 
sales-makers for you. Geon materials 





--e CLOTHES THAT 


FIGHT FIRE! 


come in many forms—including resin 
latex and compounded plastics. We 
supply them as raw materials only 
no finished products. For information 
please write Department GO-( 
B. F. Goodrich Chemical Company 
Rose Building, Cleveland 15, Ohio 
In Canada: Kitchener, Ontario. Cable 
address: Goodchemco 





GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials « HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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ston-valve mechanism take care ot the ad- 
stments as they are needed. 


CARTRIDGE-TYPE SWITCH precisely controls 
electric circuits when actuated by hydraulic 
pressure. As little as 12 to 18 percent pressure 
ditterential is sutticient to cut circuits in or 
out at ambient temperatures ranging trom -65 
ro + 160 Fahrenheit. 


OIL-BATH AIR CLEANER for fractional horse- 
power engines has a transparent plastic outer 
case in place of the customary 
metal housing. As is the case 
with plastic water holders chat 
tit storage battery cells, the 
level and condition of the oil 
can be determined ata glance. 





FOUR-SPEED TRANSMISSION based on geo- 
metric progression at 1.7:1 has overall ratio ot 
5:1 and provision for special ratios up to 9:1. 
Unit is rated 20 hp at 900 rpm input speed. 


TORQUE-ARM REDUCER handles output 
speeds ranging from 115 to 330 rpm. Unit comes 
in tour sizes, with capacities as high as 27 hp. 
Interchangeable shatt-keyed bushings ease trans- 
terotthe reducers trom one machine to another. 


Testing 


ENDURANCE LIMIT of bolts, studs and other 
threaded tasteners is increased by a new 
tatigue-resistant thread torm designed to mini- 
mize notch effect. Height of the thread is 
materially reduced because the radius at the 
root is increased to the maximum. Although 
not destined to be a standard thread torm, 





the new contiguration will tind its place, 
mainly in applications where parts are subject 
to intermittent or cyclic loads. 


INSTRUMENT PANELS containing large mem- 
bers of round dials are generally ditticult to 
illuminate preparatory to photographing. Re- 
tlections trom the dial glasses and uneven light 
distribution are usually the primary problems. 
But by recessing a bulb in each of the spaces 
between dials, unitorm glareless lighting over 
the entire panel can be had. 


MEASUREMENT ot the angles between X-rays 
and tilms or surtaces at which the rays are 
directed is the key to calculating the thick- 
ness ot paint tilms. Techniques can alsobe 


used to study the oxidation process and 
identity special alloys. 
DIRECT MEASUREMENTS | ot electrical 


““grounds’’ can be made with either ot two 
new instruments--one manual and one automatic. 
Both will detect insulation resistance on a-c and 
d-c systems, whether they are energized or not. 


**TRANSPARENT METAL”’, technically silver 
chloride, may help to unlock the secrets ot a 
metal’s behavior. Because its mechanical prop- 
erties, elastic constants, com- 
pressibility, thermal expansion and 
crystal structure are quite like 
those of many metals, the clear 
compound can be used to study 
the internal behavior ot metals. 





RADIOACTIVE COPPER can be used as tra- 
cers in thin electrodeposits. As the copper dis- 
integrates, a photo-sensitive film will darken 
in proportion to plating thickness and density. 
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THIS MONTH’S COVER 


The American Machine and Foundry Company makes a specialty of highly 
complex equipment. An automatic bowling pin setter, now under test, cigar- 
ette making machines, and packaging and vending machines are examples. 
Another is the type 2-66 cigar machine, the wrapping mechanism of which 
is pictured on the cover. 
Cigar Machinery Company, this machine can be adapted to manufacture 


Developed by AMF for its affiliate, International 


nearly 800 types and sizes of cigars by modification of operating elements 
Intermittent motion mechanisms, unitized constructions, and an eddy cur 
rent clutch are features of the design. See page 94 for details. Kodachrome by 
Sid Carson, McGraw-Hill Studios 








A POWERFUL, POS 


Cuts Final Cost of 


LOY 


ITIVE INOCULANT 


Gray Iron Castings 


by improving 


MACHINABILITY, GRAIN STRUCTURE, UNIFORMITY 





BENEFITS TO FOUNDRYMEN 


Reduces Rejects — Used for structure control of 
cast iron, Nisiloy helps your foundry meet daily 
schedules for uniform lots of machinable gray 


iron castings. 


Promotes Sound Castings — Diffusing rapidly 
throughout the melt, Nisiloy promotes 2 dense, 
close-grained product. 


Curbs Breakage—Even where section thickness 
varies sharply, Nisiloy serves to eliminate chilled 
edges and surfaces, thus affording a tougher cast 
iron that resists breakage in shop handling. 


No Scrap Problem—Containing only elements 
that dissolve freely in iron, Nisiloy permits 
remelting sprues and gates in any successive 
melt without risk of adding chill-forming ele- 


ments. : 
Fewer Base Mixtures—Often a single base mix- 
ture may be used in the cupola to which Nisiloy | 
is added in the ladle, with the consequent 
- flexibility of pouring off thin or thick sectioned 
castings as desired. 

Write us for full information about this nickel- 





of gray iron castings. 
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THE INTERNATIONAL NICKEL COMPANY, IN 





Dependable Pressure. 


8eneous Structure attained by 
Nisiloy results in dens 


silicon alloy, one of the most useful products ever 
offered for improving machinability and structure 
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BENEFITS TO CASTING USERS 
Excellent Machining Qualities The dense gray, 
’ , Ma- 


chinable structure secured with Nisil 
chining time, too] wear . 
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» Tejects and Costs, 
ee Wear-Resistance— Tie f 

ribution of finely divided ran 
accomplished with Nisiloy assu 
resistance to wear. 


ormation and dis. 
dom flake graphite 
Tes highly improved 


Tightness— The sound, homo- 
inoculating with 


. ; © Cast iron that i 
tantially improved Pressure-tightnese sub- 





Because of unusually heavy industrial and defense 
demand, rationing of nickel has been in force since 
July 1st. However, we believe that dissemination 
of technical data and service experience can help 
to promote the intelligent utilization of critical 
materials, so essential in these times. We shall, 
therefore, continue to issue information on new 
developments and user experience with nickel- 
containing materials. 


67 WALL STREET 
» NEW YORK 5, N.Y. 
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: the chains that serve EVERY industry.. 


LINK- BELT COMPANY < 


nneopolis 5, San 


..Chain--by LINK- BELT 
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To get a dependable 20,000 p.s.i. pressure 





*Name of manufacturer on request. 


Today’s plastic injection molding machines have 

to produce—day after day, often ‘round the 
clock. The continuous duty 10D-8 shown here* 
exerts a 20,000 p.s.i. pressure on each 8-ounce shot 
of material. And since this machine is hydraulically 
operated, every part of the hydraulic system must 
be av near fool-proof as skilled design and materials 
engineering can make it. 

The Nationa Seamless Hydraulic Tubing used 
in this equipment has to meet some unusually severe 
requirements. It must have great strength to resist 
the high internal pressures (often greatly multiplied 
by momentary surges as the piston starts and 
stops). Also, the tubing must h excellent fatigue 
resistance to withstand destructive vibration. 

Equally important: Specially selected low carbon 
steel used in NATIONAL Seamless Hydraulic Tubing 
assures ductility to withstand severe flaring and 
bending operations without splitting. Controlled 
atmosphere furnaces are used to anneal the tubing, 
therefore it is exceptionally clean and free from 
scale. This is vitally important, because it prevents 
clogged valves due to contaminated hydraulic fluid. 

National Tube Company manufactures a com- 
plete line of hydraulic tubing, in a wide range of 
diameters and wall thicknesses. And our engineers 
will be glad to help you select just the right tubing 


this manufacturer chose 
National Seamless Hydraulic Tubing | 


———7~™ — + 


to do your job at the lowest possible cost. For more 
information about NaTionaL Seamless Hydraulic 
Tubing, or any other of National’s large selection of 
tubular products, write: National Tube Company, 
Tubing Specialties Division, Frick Building, Pitts- 
burgh 19, Pennsylvania. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(Tubing Specialties Division) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





UsS NATIONAL Seamless HYDRAULIC TUBING 
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secure locking 


Lock a Link-Belt Ball or Roller Bearing to your shaft . . . without 
distortion ¢ with firm grip © without mislocation © regard- 
less of rotation @ with wide distribution of bearing load 


housing seals 


LINK-BELT Bail and Roller Bearings are ‘‘housing sealed'’ com- 
pletely . . . to assure free aligning action @ to keep out dirt 
and moisture © to reduce wear under most severe conditions 


outstanding manufacture 


even by the strict standards of Ball and Roller Bearing manu- 
facture, LINK-BELT is outstanding . . . because of the most 
modern precision production ® because of quality control 


serviceability 


install LINK-BELT Ball and Roller Bearings and...let ‘em roll... 
e they are pre-lubricated @ they have a large grease reservoir 
e they have correct lubrication 


product enhancement 

gain these advantages from LINK-BELT Bearings in your product: 
e dependability © alignability ¢ high capacities 

@ interchangeability © quality ¢ LINK-BELT service 


a bearing for every purpose 
there is a LINK-BELT Ball or Roller Bearing for ..every .. purpose. 


An experienced LINK-BELT bearing engineer will go over 
your bearing requirements with you and make recom- 
mendations, without obligation. Send for the complete 
new LINK-BELT Ball and Roller Bearing Catalog No. 2550 


LINK-BELT COMPANY indianapolis 6, Chicago 9, Philaodelphic 40. Ationte, Minn 


vito 
Son Francisco 24, Los Angeles 33, Seattie 4, Toronto 8, Johannesburg. Offices, Factory Branch Stores and D stribute 
Principal Cities 


A complete line of 
bearings is ovail- 
cbs irom soc LINK-BELT 
throughout the 
country, in pillow 
blocks, cartridge, 
flanged cartridge, 
oan Sean BALL & | BALL & ROLLER | 
and takeup blocks 
—also unmounted 
bearings. 
. BEAR INGS 
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KLIXON Vome Mowsted PROTECTORS 


Illustrated, above, is the installation of a Klixon 
Dome-Mounted Protector in a well-known her- 
metic unit. Actual operating experience proves that 
the units protected by Klixon Protectors give years 


of trouble-free service without burning out. 


Here’s why — mounted on the dome where they 
follow every motor temperature change, Klixon 
Protectors shut the power “off” should the motor 
become dangerously overheated, regardless of the 
cause. Then, when the motor cools sufficiently, 
they snap the power “on” again automatically, 
enabling the unit to maintain refrigeration. 





KLIXON MOTOR STARTING RELAYS 


These dependable relays 
¢ lete the combination 





for starting and protecting 
the motor. Their positive 
action and lorg life elimi- 
nate starting troubles. 
Used and recommended 
by leading Refrigeration 
manufacturers. 


—KLRoN 





Because Klixon Protectors provide positive motor 
burnout protection, they enable the hermetic 
manufacturer and user to get maximum useable 
capacity from the motor. This means that smaller 
HP hermetic units can often be used . . . or the 
refrigeration capacity of the same unit can be 
stepped up. 

Whether you use hermetic units, oil burners, or 
other electric motor driven appliances, it will pay 
you to specify motors with Klixon Protectors. 
They will reduce your service calis, minimize 
repairs and replacements . . . help you build and 
maintain customer goodwill. 








SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
912 FOREST STREET, ATTLEBORO, MASS. 
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Counterboring eliminated, bearing alignment 
insured, with TIMKEN’ flanged cup bearings 








SY 


HOUSING IS THROUGH-30ORED, 
COUNTERBORING ELIMINATED 





CUP WITH INTEGRAL FLANGE 


BEARING 
ALIGNMENT INSURED 














OUTSIDE SEAT IS FACED 





AT RIGHT ANGLES TO THE BORE 
— AVAILABLE IN WIDE RANGE 
OF TYPES AND SIZES 





O assure accurate bearing alignment and 
cut the cost of machining too, the Timken" 
flanged cup bearing may be your answer. 


The Timken flanged cup bearing—one of 
many types of Timken tapered roller bearings 
—has a flange integral with the bearing cup. 
Counterboring of the housing is unnecessary 
because no internal backing for the cup is re- 
quired. The housing is bored straight through 
and the ends are simply faced at right angles 
to the bore against which the flange is placed. 


The Timken flanged bearing is available in 
sizes ranging from 1.2595” O.D. to 29.000” 
O.D. For help in selecting the correct bearing 


for your job, call upon the services of the 
Timken engineer. Remember, Timken is the 
acknowledged leader in: 1. advanced design; 
2. precision manufacture; 3. rigid quality con- 
trol; 4. special analysis steels. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. Cable 
address: “TIMROSCO”. 


TAPERED ROLLER BEARINGS 





NOT JUST A BALL” > NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL © AND THRUST LOADS OR ANY COMBINATION 
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One-Piece Die Cast Garnish Mouldings 
for the 1951 Kaiser 


: 


DIE CASTING IS SO RIGID that only two screws 


needed on the long base. 


age «ly ' 
Faiths ved 
. nia’ 

. Ww 


STYLING IMPROVEMENT—rigicdity also permits pla 


ment ef top screws through unexposed edge 





Reprinted from 


Katser-Frazer News 


Die casting may be the answer to your prob- 

lem, just as it was for the Kaiser-Frazer 

Corporation in the production of garnish win- 

dow mouldings for the 1951 Kaiser. The same ; . , 
Doehler-Jarvis research, engineering, and F &; ¢ 


mass-production facilities which made this 


: ONE-PIECE DIE CASTING gives better fit—redu 
development possible are available to you. assembly time. 


The Warlda La rgedd //42Gduce’. Gea 
PLANTS AT: TOLEDO, OHIO POTTSTOWN, PA. * BATAVIA, N. Y. + GRAND RAPIDS, MICH. CHICAGO, IiL 


EXECUTIVE OFFICES: 386 FOURTH AVENUE, NEW YORK 16, N. Y. 








...You may 


Series 1200 Magnetic 
Counters (for AC & 
DC), widely used with 


Land a Big One that you never counted on 


You may get a strike that will amaze 
you... and your customers, too. You 
may net a whopper that will weigh up 
to be the biggest sales advantage your 
product ever had...the hidden 2 vility 
to count to your customers’ advantage. 
Like the milling machine builder who 


found he could build-in a Veeder-Root 
Counter to pre-set and control depth 
of cut. 

And on such fishing expeditions, V-R 
engineers are expert (and remarkably 
successful) guides. When do you want 


to try your luck? Just write. 





Veeder-Root 


CIOWINITIEIRIS 





Veeder-Root Inc., Hartford 2, Conn., (NEW Telephone 


Number: HArtford 7-7201) 
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In Canada: Veeder-Root of Canada, Led 





photo-electric relays 
or electric-eye equip 
ment. These and scores 
of other electrical and 
mechanical counters 
are shown in FREE 
8-page ‘““COUNT 
BOOK” below 

for your copy, foday 


Cound Lroty hing on Liviite 


VEEDER-ROOT INC., HARTFORD 2, CONN 


955 St. James Sereet, Montreal 3 


In Great Britain: Veeder-Root Led., Kilspindie Rd., Dundee, Scotland 
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Folding chair improved, assembly | 4 


simplified by die castings of Dow 
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the world’s lightest structural metal! 





Lighter Products Sell—make your product Magnesium Light 


18 


A manufacturer of high quality wooden folding 
chairs decided to build a metal chair incorporating 
similar design features. To secure the best combina- 
tion of light weight, fabrication economy and good 
surface finish, he selected magnesium die castings. 


Three magnesium die castings weighing 5% lb. 
replace 14 wood parts weighing 10 lb. Fabrication is 
simplified and the chair is lighter. The chair is 
sturdier, too. It can’t warp, splinter or squeak and 
there are no glued joints to come apart. The baked 
enamel is cheap to apply, and results in a finish that 
is attractive, tough and long lasting. 


Magnesium die castings have made many products 
better—more useful, easier to sell. Investigate them 
for your product. For more information call your 
nearest Dow sales office or write Dept. MG-56 in 
Midland. 


MAGNESIUM DIVISION 


THE DOW CHEMICAL COMPANY e MIDLAND, MICHIGAN 
New York « Boston « Philadelphia « Washington « Atlanta « Cleveland « Detroit 
Chicago « St. Lovis « Houston © San F i * Los Angeles + Seattle 
Dow Chemical of Canada, Limited, Toronto, Canade 








Magnesium die castings — 
light, strong, economical 


The exceptionally long cores, and 
large over-all size and area of these 
difficult die castings demonstrate the 
excellent castability of magnesium. 
Its high strength-weight ratio means 
minimum casting weight. It’s also the 
easiest die casting material to machine. 
It will pay you to investigate Dow 
magnesium die castings for your 
product. 
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\/ All-Around 
Protection 


The 


The Allis-Chalmers 
frame and ends 
that completely surr 
the working parts of 


motor. 


° 
oun 


AFETY-CIRCLE MOTORS are 

protected all around against 

those great motor killers — corrosion 
. .. distortion and friction. 


Frames are of cast iron, which 
inherently resists corrosion. The 
natural strength of cast iron is sup- 
plemented by heavy ribbing and 
bracing . . . has high safety factor to 
maintain alignment and prevent dis- 
tortion. Pre-lubricated bearings are 
packed and sealed at the factory ... 
require no attention for years. And, 
end brackets are drip-proof at no 
extra cost. 


Safety-Circle Motors are fully 


Safety-Circle is the 
¢ heavy cast iron 
d and protect 
f the Safety-Circle 


Ae 
a 


Here's what SaiTeTy- Circle 












protected inside, too. Multiple 
dipped and multiple baked stator 
windings plus inter-phase insulation 
provide extra protection against 
electrical breakdowns. 


CERTIFIED SERVICE 
Another reason for supplying Safe- 
ty-Circle motors on your equipment. 
There are 86 service shops to give 
your customers quick, factory ap- 
proved parts and service in every 
major industrial area, Check coupon 
at right for details. And, when 
you do specify Safety-Circle motors, 
be sure to order matching Allis- 
Chalmers controls. 


Sofety-Circle is an Allis-Cholmers trodemerk. 


ALLIS-CHALMERS < Me) P 


SOLD AND APPLIED BY AUTHORIZED DEALERS, AND DISTRICT OFFICES 
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THROUGHOUT U. S., SERVICED BY CERTIFIED A-C SERVICE SHOPS 





















ALLIS-CHALMERS, 1002A SO. 70 ST. 
MILWAUKEE, WIS. 
Please send me: 
Handy Guide for Electric Motors 
Bulletin 5186052 
Flenge Motor Specifications Sheet 
5187234 
Sotety-Circle Motors Bulletin 51862108 


Neme 
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IN DEMAND—because 


they last longer! 


One thing your machinery customers want in a starter is long life-—and 
without expensive maintenance, too. That’s why they prefer General 
Electric a-c magnetic starters, built to last longer than any other you 
can buy! Get the full story in Bulletin GEA-5153. 





This nev 
washer-! 
ing and } 
made in 
sizes AV 
ing strif 





SHO 
SOL 
—wi' 
featu 





Note the coil! It's the G-E “strongbox” *) Note the terminals! Permanently an- 
magnet coil, two to five times longer-lasting chored in the coil enclosure, they can't 
than conventional coils. Windings can't be work loose, even after years of operation 
damaged by a slipping screwdriver because And note, too, that they're located on the front 
they're locked in a molded plastic block. of the coil. Makes servicing easier, faster 


Here’s 
push-t} 
to Xs 

under 

duty-c 
for its 
plastic 
oil, sh 
structt 
plate. 





Motor 
Starters 








Note the magnet! Even after it's been in 4 Note the contacts! Made of fine silver 
service for years, it moves smoothly back they'll stand up even in toughest “start 
and forth, thanks to the permanent “molded- stop” service. High initial tip pressure leave 
in" lubricant in the plastic coil block. There's no little chance of their welding together. And 
metal-to-metal friction, no bearings to wear. arc hoods keep each tip protected. 

Conv 

for a 

ticul: 

selen 

impc 

show 
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NEW 
TERMINAL BOARD 





—to simplify 
control wiring 





This new General Electric EB-5 fabricated terminal board has 
washer-head connection screws to speed the job of wiring, test 

ing and checking your circuits. Rated 600 volts, 30 amperes, it’s 
made in 4-, 6-, 8-, and 12-terminal units, to accommodate wire 
sizes AWG 18 to 10. Reversible, black-and-white plastic mark- 
ing strips facilitate wire identification. See Bulletin GEA-1497. 








SHORT-STROKE 
SOLENOIDS 


—with long-life 
features 


Here’s a new General Electric 
push-type solenoid—-for strokes up 
to #s inch—built for long life 


under heavy pounding and rapid 
duty-cycle operation. One reason 
for its durability is the rock-hard 





plastic block encasing the coil and protecting it against moisture, 
oil, shock and vibration. Others include new riveted magnet 
structure, stainless steel backstop, and heavy, brazed-on base- 
plate. See Bulletin GEC-692 


METALLIC 
ee» RECTIFIERS 





—for your d-c control needs 


Convenient conversion of control power from a-c to d-c calls 
for a General Electric metallic rectifier. Whatever your par- 
ticular need, meet it with a high-voltage selenium, low-voltage 
selenium, or copper-oxide type from the complete G-E line. 
Where high efficiency, uniformity and space economy are all- 
important, use the new high-voltage selenium rectifier cell 
shown. See Bulletin GEA-5280. 
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PRODUCT 


HIGHLIGHTS 





Dust and dirt 
can’t stop them! 


{7 UNIT-COOLED D-c MOTORS 


On large machine tools in dusty, dirty or oil-laden atmospheres 
that’s the place for General Electric totally enclosed, unit-cooled d-c 
motors. Completely factory-assembled, they save installation time 
and extra equipment cost. No need for specially built motor room, 
piping, ductwork, coolant, external filters, or pressurized air supply 
Ratings from 15 to 200 hp. See Bulletin GEA-4469 





Double-blower type 


Single-blower type 

For constant-speed or 
adjustable-speed operation 
shaft-driven fan to circulate in 
ternal air, and separate motor 
driven blower for external air 


For continuous operation at speeds 
below normal 
motor to drive blowers for both 
internal motor air and externc 
cooling air 


normal 


hos uses one auxiliary 





General Electric Company, Section €663-86 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 
~| for reference purposes 
& in connection with immediate projects 
) GEA-1497 Terminal boards 
GEA-4469 Unit-cooled d-c motors 
GEA-5153 A-c motor storters 
GEA-5280 High-voltage selenium rectifiers 
GEC-692 Short-stroke solenoids 


CONSULT YOUR McGRAW-HILL ELECTRICAL 
PRODUCT ENGINEERS! 

You'll find “everything electric’ for machinery manufacturers in 
the General Electric section 


CATALOG FOR 


NAME___ 
COMPANY 
STREET _ 

city _ 


iin | 

























you can 6€ SURE... ie irs 


Vyestingnous: 
44 





BW  PRESSURE-TYPE CONNECTORS 





@  straicut-tHroucH wirinc 


cuts installation costs 4 ways! 


Savings start before they are put in operation... with 
the new Westinghouse Life-Linestarter. New design 
features permit faster, easier installation— 


1. Straight-through Wiring — Plainly marked line terminals are 
all at top—load terminals a// at bottom, permitting simple, 
straight-through wiring with uniform lead lengths. All 
terminals are easily reached from the front. 


2. Pressure-type Connectors speed the job and provide a posi- 
tive low-resistance connection for either solid or stranded 


conductor, in a range of sizes to cover all ratings. 


3. NEMA Standard Mounting— Open starter units conform to the 
new NEMA mounting dimensions, also to the NEMA 
sequence of wiring, permitting interchangeability. 


4. Deep-drawn Lift-off Cover —Exposes unit for easy access. 
Fastens securely. May be padlocked. No hinge trouble. 


The Life-Linestarter cuts costs in other ways, too— 
uniformity and completeness of line (NEMA sizes 0 


*Trade Mark 


22 


through 4, to 100 hp, 600 volts) ... superior perform- 
ance .. . positive protection. Ask your Westinghouse 
representative to show you “the inside story”—a 
Trans-Vision presentation. Or write for booklet 
B-4677. Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Penna. J-30025 


TOMORROW'S STARTER—TODAY! 
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How to design joints 


for efficient sealing 


Wherever you find chronic gasket 
failure or the forced use of high-cost 
gaskets, you often find a joint design 
that makes unreasonable demands on 
the gasket material. 

There are occasions, of course, 


little 
leeway in joint design. In many cases, 


where inherent factors allow 
however, gasket abuse is caused by 
joints designed without taking into 
account the characteristics of the gas- 
ket material to be used. Under such 
circumstances there is always the risk 
that either sealing economy, sealing 
efficiency, or both may be sacrificed. 

A typical example of this hazard is 
found in the joint illustrated above. As 
designed, this joint cal's for a gasket 
that is both soft and hard. It has to be 
soft to conform to the irregular die- 
cast flanges; it has to be hard to 
resist torsion during assembly. 

A solution was found by coating an 
Armstrong's Cork-and-Rubber Com- 
position with a lubricant. It is prob- 
able, however, that this seal has a 
lower margin of safety than is de- 
sirable. A better solution would have 


been to catch this problem when the 
unit was on the drawing board. Then 
a joint that put the gasket under di- 
rect ecompression could have been pro 
vided, eliminating the need for gaskets 
with two opposed qualities. 

There are a number of things that 
can be done in the design stage to 
insure better sealing results. When you 
know the nature of the solvent or other 
medium to be sealed, the probable 
internal pressure, and the approximate 
bolting pressure involved, you can 
make a tentative choice of a suitable 
gasket material. Here your Armstrong 
representative will be glad to offer 
suggestions based on his experience 
with many different sealing problems 

Next, the joint itself should be con- 
sidered with respect to the needs of 
the unit of which it is a part. For 
example, precise alignment of internal 
parts may dictate a close-toleranc« 
metal-to-metal flange. 

This joint then should be designed 
on the basis of the type of gasket ma- 
terial initially chosen. If, for example, 
one of Armstrong's Cork-and-Rubber 


New Gasket Handbook Now Available 


You'll find useful application and plus 


specification data in “Armstrong's 
Gasket Materials.”” This booklet con- 
tains up-to-date information on the 
various Armstrong's Sealing Materials, 










ARMSTRONG'S 


GASKETS * PACKINGS ¢ SEALS 
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Compositions has been chosen, the de 


sign can be very simple, a channel of 
the depth and width required by the 
pressures involved and the hardness 
or softness of the chosen material. On 
the other hand 


your choice ; 


if straight rubber is 
either a precision molded 
gasket or a relief for side flow may 
be required, both adding to costs 
All the factors involved in joint and 
gasket ! 


obvious!: cannot be 
covered here For a more 


design 
complete 
discussion of the relation of gasket 
width to load, the effect of surface 
condition and of oil on gaskets, prac 
tical gasket tolerances, etc reter to 
Armstrong's Gasket Mate rials Manual 
in Sweet's file for product designers 
If you would like a personal 
copy of the manual, fill in 


below 





and mail the coupon 











/ 
/ 
technical discussions covering if 
many important factors that influence 
modern jeint and gasket design. See 
Sweet's file for product designers or iS 
ond neue Gir WEE NIUE GU. is eect, - 
ARMSTRONG CORK COMPANY | 
Gaskets ond Packings Dept | 
7112 Arch St.. Lancaster. Po | 
Please send me cot once co free copy of the new | 
; 20-page booklet, “Armstrong's Gasket Moterials.” | 
: | 
| NAME 
COMPANY — 
| 
| ADDRESS ; 
CITY 








MicroMorTors 


a eee 


and Manufacturers of 
Special Equipment for 
Defense Requirements 


The multi-plant operations of the 
dynamic Redmond organization 
—in Michigan, Arkansas and 
Canada—serve you just as though 
they were the electric motor di- 
vision of your own organization. 


Every vear these efficient plants 
turn out millions of low-range 
fractional horsepower Redmond 
Micromotors, in sizes up to 1/10th 
horsepower, and blowers up to 
220 cubic feet per minute output. 
For defense requirements, too, 
Redmond is again ready with the 
experience to engineer and mass 
produce precision dynamotors 
and a variety of other equipment. 


When you need quality in quan- 
tity, call first on Redmond, the 
BIG name in Small Motors. 


REDMOND COMPANY, INC., Owesse, Mich, U.S.A. 
INDUCTION MOTOR SALES OFFICES: Easrern Area 
420 Lexington Ave, New York 17, N.Y.; Cenrral 
4rea: Owosso, Michigan; Midwest Area: 332 S 
Michigan, Chicago 4, Ill.; Southwest Area: 1330 
N. Industrial Bivd., Dailas, Tesas; Western 
Area: (Redmond Company of Calif., Inc.) 1248 
S. Boyle Ave., Los Angeles 23, Calif. SERIES 
MOTOR SALES OFFICES: Owosso, Mich. OVERSEAS 
SALES OFFICES: 420 Lexingron Ave., New York 17, 
N.Y., cable address, REDISINC-NEW YORK 





4is8,026, CASTINGS 
FROM THIS DIE- 





‘and not a mark on its face 


Here at Mount Vernon, we are proud 
of our long-lived dies that “‘stand the 
gaft'’, exceed normal life expectancy de- 
spite the severe punishment of continuous 
operation. The one pictured has dupli- 
cated the casting shown more than 


CASE HISTORIES FROM 
MT. VERNON FILES 


If you have not already profited by the 
economies to be gained from die casting, 
consult with us. We are confident that, 
with our comprehensive experience, skills 
and modern facilities, we can shy w you 
the way to increased output at lower cost. 


1,000,000 times — and it is still in use, 
showing no check marks. This Me 


Die casting affords two outstanding tridge h 
production economies: (1) rapid produc- Z and we 
tion; (2) reduced machining and finishing. i, ore vari 


Both advantages are fundamental fac- 
tors in establishing lower unit costs. But a 
the degree to which savings may be 
realized depends upon the quality of the MA T. Vv E 4 N 0 N be 
workmanship in making the dies and the 
care with which they are used. Dies that DIE CASTING CORP. 
retain their accuracy for longer periods— MT VERNON NEW YORK 
yield clean, flawless castings day in and 
day out—quickly write off initial costs, 
and reduce ultimate costs appreciably. 


LIKE 





Produced for The Apex Electrical Mfg. Co. 
Cleveland, Ohio 


. 
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CALROD 


“Simplest, easiest, and most reliable way 
to build heat into your product,” 
says Morrison Machine Co. 


This Morrison machine, built with G-E Calrod car- 
tridge heaters, accurately shrinks the fabric in warp 
and weft. Temperctures, controlled by thermostats, 
are varied according to the fabric being shrunk. 


LIKE THE MORRISON MACHINE CO., designers and 
builders of textile machinery, you may find that the 
simplest, easiest, and most reliable way to build heat 
into your product is with G-E Calrod heaters—tubular, 
cartridge, strip or fin. 

The Morrison Co., faced with the problem of build- 
ing intense, controllable heat into machines for shrink- 
ing textiles as they roll at high speed off the looms, 
picked G-E Calrod heaters. Here's why 
1. Use of G-E Calrod heaters cut machine manufactur- 
ing costs—workmen need only insert the heaters in 
the heating shoes and connect the leads. 

2. Use of G-E Calrod heaters increases customer accept- 
ance and satisfaction because the heaters are reliable 
and easy to operate. 

The trademark, ‘‘Calrod,’’ famous for 24 years, is a 
guarantee to customers that these heaters are designed 
to stand up under ‘round-the-clock schedules. Custom- 
ers Can get maximum use of machinery and maximum 
output. 

The heaters are easily controlled by thermostats, 
which can be set for the desired temperature up to 750 F. 


* Registered Trademark of General Electric Co. 


GENERAL 
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Only a few minutes are required to insert the 
cartridge heaters into the heating shoes, connect 
the leads, and fit the shoes over the blanketed 
cylinders of the shrinking machine. oe 


Before You Design vour equipment for repetitive 
manufacture, get together with the G-E heating spe- 
cialist in your nearest G-E office. He'll be glad to help 
solve your heating problems by selecting from our 
stock of heaters available in a wide range of standard 


} 


sizes, ratings, and sheath materials 


Write us on vour petecrhens for Bu ulletin GEC-1005A. 
And, if you'll also tell us about vour heating problems, 
we'll send you application bulletins to help you select 
and correctly apply the right heaters to give you heat 
where you want it... when you want it...and in the 
amount you want it. Section 720-29, Apparatus Dept 
General Electric Co., Schenectady 5, N. Y. 


NT 


viPPe 
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GENERAL These labels, with a gummed 


C ALROD HEATE back to enable you to place 
CALE OU He them on your machinery, 


are now available. 


ELECTR 
























FUNCTIONAL PLASTICS 


Plug-in terminal with intricate metal 


inserts. 


Circuit breaker switch 


box. All plastic. 


Elastomeric nipples, re- 
sistant to breakage, 


dust, dirt and oil. 


New beauty and economy have been 
made possible through the use of plastics 
and metal and plastic combinations as 
produced by Auto-Lite. The artistic skill 
and forward thinking of Auto-Lite’s Art 
and Style Division is available on matters 


of design. Inquiries are invited. 


THE ELECTRIC AUTO-LITE COMPANY 
Bay Maaufacturing Division 
723 New Center Building Bay City, Michigan 
Detroit 2, Michigan 


Tune in “Suspense!”. . . CBS Radio Thursdays . . . CBS Television Tuesdays 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 














Prepared Each Month by BRIDGEPORT BRASS COMPANY “B 


” Headquarters for BRASS, BRONZE and COPPER 
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Various types of bolts with rolled threads using silicon bronzes. Courtesy— Russell, Burdsall & Ward 
Bolt and Nut Company, Portchester, N, Y. 


Silicon Bronzes, Correct Tooling 
Insure Long Life for Bolts, Nuts 


The desire of manufacturers to pro- 
duce bolts and nuts capable of with- 
standing corrosion and its gradual 
weakening of parts has led to a wide- 
spread use of the silicon bronzes. 

The ability of these bronzes to with- 
stand season cracking and other forms 
of corrosion and their high tensile 
strengths make them excellent for all 
types of nuts and bolts, wire and cable 
connectors, pole line and marine hard- 
ware, water meter bolts and valve parts. 

Tensile strengths up to 90,000 psi 
can be obtained in cold formed bolts 
with silicon bronze No. 609 (approx. 
98% copper and 2% silicon). 


Silicon Bronze Very Malleable 

This bronze is very malleable even 
in a hard drawn condition, permitting 
good flow of metal in difficult cold 
forming applications. 

Materials, machines and tools are 
important factors in cold heading. The 
choice of the header, in regard to size 
and number of strokes, depends on the 
amount or length of material needed 
to form the upset; the length of the 


BRASS - BRONZE - COPPER - DURONZE — STRIP - 


MILLS IN 
BRIDGEPORT, CONNECTICUT 
"NDIANAPOLIS, INDIANA 


In Canada: 
Noranda Copper and Brass Limited, 
Montreal 
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shank under the head, the location of 
the upset portions on the product and 
the shape. 


Temper Important 

Care must be taken in selecting the 
temper for each cold forming job. If the 
head is large and thin, softer temper 
with its increased malleability is ad- 
vised to prevent heavy tool wear. If the 
upset is not too severe, then harder 
temper can be used. 

Since cold forming and rolled thread- 
ing increases the hardness of silicon 
bronze, the amount of cold work for 
each job should also be analyzed and 
temper selected to give the desired 
tensile strength in the finished piece 

Choice of Header 

An approximate formula for the 
selection of the proper 
type of header utilizing 
standard heading prac- 
tices follows: 


a _=23D 
ee L=4D 
SOMO .ccces L=6D 
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Stages in production of silicon bronze nut in nut machine 
and pierce. Slug is at end. Courtesy 
and Nut Coinpany 





D 
S = length of wire for shank 
L length of wire for head 


wire diameter 


Silicon bronzes can be upset to 20 
diameters compared to the finished 
shank diameter by extruding and up 
setting in 
station header. 

Work in excess of 15 diameters in 
length of shank should be fabricated 
in an open die header which is built to 


each stage in multiple 


open the dies to relieve the pressure 
on the knockout pins. 

These pins are normally made from 
high carbon steel drill rod. 


Steel Inserts Used 

High chrome, high carbon steel in 
serts have been used successfully in 
round dies. These inserts are turned, 
hardened neutral 
which will prevent decarburization or 
carburization, then pressed into soft 
steel holders. The press fits are suffi 
ciently great to cause closing down of 
the insert inside diameter. The die is 
then lapped to size. The face of the 
bushing is held to exactly the 
diameter as the head of the bolt. If a 
larger diameter is used, cracking and 
chipping of the hardened bushing is 


in a atmosphere 


same 


possible. 

Flow of metal is dependent on the 
design of die and punch as well as the 
ductility of the alloy. Working back 
ward from the finished part, definite 
flow characteristics of the metal can be 
studied and the coning punches de- 
signed to control the flow toward the 
finished item three-stroke 
headers. 

Laboratory Help Available 

For information of the silicon bronzes 
and other cold heading alloys, Bridge- 
port’s Laboratory is prepared to co 
operate with fabricators of coldheaded 
parts. Write for Duronze manual 


in two ofr 


+ 8 | 
l —— | 


four blows 
Burdsall & Ward Bolt 
N.Y 


Russell 
Portchester 
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BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 
Established 1865 


* District Offices and Ware- 
b ia Principal Cities 
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OW MuUC 
should a spring cost? 


@ It all depends on the job it has to do. Because overdesign is just 
as bad as underdesign. You lose both ways—the end product either 
performs poorly, or it costs too much. 

When costs are important, and they usually are, we don’t believe 
in designing springs with unnecessary, elaborate and costly per- 
formance characteristics. We don’t recommend stainless or high 
alloy steels if carbon steel will do the job. And we're quick to sug- 
gest ways to simplify springs—and cut their cost. You can be sure 
that, whenever it’s possible, our designs will utilize the lowest cost 
material and fabrication methods that will do a good job for you. 

Let our engineering staff—our comprehensive production and 
testing facilities go to work for you. You'll get a better spring—at 
a price—that will fit your needs exactly. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 
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the second in a new series of advertisements designed to tell the G-E Silicone Story to industry. 


HOW YOU PROFIT FROM &-E SILICONES’ 


One of the remarkable properties of General Electric silicones is 
release—an amazing ability to keep things from sticking. This char- 
acteristic makes G-E silicone emulsions, greases, oils, and resins 
important to industry as release agents of many sorts 


For example, gaskets on railroad car couplings are kept from stick- 
ing when coated with a thin film of silicone oil. Food products won't 
stick to belts or pans treated with silicone resins. Flatirons won't 
stick to starched fabrics, after being rubbed lightly over a silicone- 
impregnated pad. 


Where is sticking a problem in your business? 


HOW CAN YOU PROFIT FROM G-E SILICONES? 


If you can improve your product or manufacturing process by a unique 
and highly-efficient release agent, investigate G-E silicones! Remem- 
ber too, that G-E silicones resist heat and cold to a remarkable de- 
gree; they are chemically inert; they provide many useful surface 
characteristics. For more information, write to Section F3, Chemical 
Department, General Electric Company, Pittsfield, Mass. (In Canada: 
Canadian General Electric Co., Ltd., Toronto.) 


SPEED PRODUCTION 
OF RUBBER PRODUCTS 


General Electric silicone 
emulsions speed production, 
cut rejects, and reduce oper- 
ating expenses when used as 
mold release agents in the 
rubber industry. G-E silicone 
mold release compounds are 
also useful in die-casting 
applications. 


HELP BAKE 
BETTER BREAD 


By treating baking pans with 


General EI lectric’s new sill- 


cone coating Dri-Bake* — 


bakers can increase produc- 
tion schedules. Easy release 
for as many as two hundred 
bakes (without re-treating) Is 
possib! e with this clean, 
greaseless, non-smoking re- 


lease agent 


Res - 
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. No gas or 
liquid leaks with 


F you need to seal a rotating shaft against leakage 
of gas or liquid, you can count on a Sylphon Seal 
to do the job. 


Sylphon Seals withstand pressures up to hundreds 
of pounds. They’re easily mounted and hold firmly. 
Sealing surfaces are finished flat and smooth to 
assure completely reliable performance. Friction is 
reduced, power is saved. Shaft wear is minimized. 
Rotating shafts are made leak-proof. 


Sylphon Seals work so well because they’re engi- 


this 
shaft 


neered on order, designed for specific applications. 
Your requirements are met exactly. 


Size range is wide . . . from tiny instruments up 
to large marine and industrial installations. Uses 
are equally broad. Compressors, speed reducers, 
fluid transmissions and pumps are just a few 
typical applications. 

Send for complete information. Ask for Catalog 
XP-825. Or, write for helpful engineering service 
on your problems or specifications. 


TEMPERATURE CONTROIs 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


8 es 
FLOWS assematies « BeLLows DEV'C 


iim BRIDGEPORT 
we THERMOSTAT 


DIVISION 
Bridgeport 1, Conn. 
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TRI CLAD motors 


will run safely without relubrica- 


tion for as long as any general- 


purpose motor you can buy— 


and if the application makes re- 


lubrication a must, you can grease 
a TR/ CLAD without halting 
production 


GENERAL @@ ELECTRIC 
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EXTRA BEARING PROTECTION — Tri-Clad gives you extra 
bearing protection because heaviest standard-service bearings 
are carefully selected to withstand severe loads for long periods. 


EXTRA GREASE — Four times the ordinary amount of grease is 
packed into the large Tri-Clad grease reservoir. Since bearing 
life depends on grease, this means that Tri-Clad motors will 
run safely for years —for as long as any general-purpose 
motor you can buy. 


SEALED-IN BEARINGS — Bearings and grease are completely 
sealed in a cast housing with long running seals for extra 
protection from dirt, dust, and lubricant leakage. 


TR/ CLAD MOTORS will ru 
safely without relubrication fc 
as long as any general-purpos. 
motor you can buy— 


Tri-Clad extra lubrication “protection” can s. \ 
you money because: 


1. Tri-Clad’s oversize grease reservoir and the 
heaviest standard-service bearings mean you do 
not have to bother with greasing between motor 
check-ups. 


2. When relubrication is needed on those tough 
applications, you can grease a Tri-Clad without 
interrupting production-line operations. 
Tri-Clads are grease-gun easy to lubricate on 
the job. Moreover, a Tri-Clad motor will run safel 
where an ordinary motor would fail. Chances 
are you'll be spared the cost of a “special” motor 


YOu BE THE yuDGE! The best way to prove to yourself 
that Tri-Clad gives you the most for your motor 
dollar is to contact your local G-E office. Tri-Clad 
stocks are complete. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


PRESSURE-RELIEF GREASING — An efficient system of pressu 
relief lubrication (with standard fittings) enables a Tri-Cl: 
motor to be quickly and easily greased on the job when a: 
if it's needed. 


om” 
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Simplify Your Access Panel and Door Assemblies... 














a 








Fastening removable access doors and panels need not be a laborious and costly 
production or assembly operation—not if they’re fastened with QUICK-LOCK. 

Designed for simple installation, QUICK-LOCK requires no special tools. It speeds 
up mounting and demounting detachable panels with only a 90° turn required to 
lock and unlock it in a jiffy. 

The flexible mounting and tapered stud makes QUICK-LOCK ideal for assembling 

seit Siibe curved sheets and insures a tight fit when locked. Stud is self-ejecting when unlocked. 

Minimum deflection is assured—only initial loads are carried by the helical spring. 
Solid supports take up increased loads. 

Industrial and agricultural equipment manufacturers would do well to analyze the 
cost-saving features of QUICK-LOCK’s simple design. A good way would be to call in 
a Simmons Engineer and discuss the economy of a QUICK-LOCK installation as com- 





a> pared to your present fastening method. Why not send for him today? 


SIMMONS FASTENERS 


SIMMONS FASTENER CORPORATION « 1751 NORTH BROADWAY, ALBANY 1, N. Y. 
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Things you 
should know about 


BERYLLIUM 
COPPER 


to improve performance— 
to reduce cost. 


From the many useful properties of beryllium 
copper, you can find the right combination to give 
your product competitive advantages through high 
performance and economy in production. 


@ Readily formed or machined in the heat- 
treatable condition. 


@ Simple, low-temperature heat treatment for 
desired properties. 


@ Good electrical and thermal conductivity. 
@ High elastic and endurance strength. 

@ Non-magnetic. 

@ Minimum drift and hysteresis. 


@ Excellent resistance to corrosion and corro- 
sion fatigue. 


available as 





ROD AND BAR 


Rounds, Rectangles, Hexagons and others. 
Write for BULLETIN 13 for availabie forms 
and sizes. 





WIRE 


Heat-treatable and pretempered. Detailed 
information furnished on request. 





STRIP 


in Rolls or Lengths. Send for Bulletin 12 for 
full particulars. 














HELPFUL ENGINEERING INFORMATION contained in a new 


series of Beryllium Copper Technical Bulletins. If you wish to receive these 


regularly, write us a note on your company letterhead. 


THE BERYLLIUM CORPORATION 
DEPT. 9, READING 2, PA. 


Offices in New York, Springfield (Mass.), Cleveland, Dayton, Detroit, Chicago, Minneapolis, Seattle, San Francisco, Los Angeles * 
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Representation in principal foreign countrie: 


formatic 
Coolant 


Al 


SOLD Al 


Propuc 





STERLING INC., Milwaukee, According to their President, Paul A. West, “Electrifugal pumps are 


“ ”? compact, require a lot less space than separate motors and pumps 
manufacturers of Sterlco And, because they don’t have to be aligned, they are easier to install 


heating specialties and vac- We find that we are able to design smaller overall-size units with 
uum and condensate return these pumps. As for operating dependability, we know they stand up 

. . under long service. One of our customers -operating a dual vacuum 
units has used Electrifugal pump unit, reports over 12 years of continuous 24-hour-a-day duty 


pumps for the past 15 years. gcle operation — no trouble of any sort” 


™ 


® 


Save Space..Cut Design Cost: 


WITH THESE ALLIS-CHALMERS PUMPS! 
‘. COOLANT PUMPS ~—- PEDRIFUGAL PUMPS 


Foot-mounted, sub- Pedestal-type MILWAUKEE, WIS. 
merged, and side wall pump that can be 
mounted types... . sizes direct or Texrdpe Gentlemen: Please send me information 
from 1 in. x 34 in. to V-belt driven for on: 
1), in. x 1144 in. Unit varying capacity DC Electrifugo! Pumps — 52861404 
shown is side wall ver- and head. Five CL) Coolant Pumps — 5286975 
tically mounting type sizes handle all C) Pedrifugal Pumps — 5286691 
— used extensively on general pumping 
broaches, drills, lathes, requirements to 500 gpm, heads to 110 
milling machines. ft. Pre-lubricated bearings require no 
Check coupon for in- further attention for three to five years. 

formation on complete Allis-Chalmers | Check coupon for more information 

Coolant Pump line. about Pedrifugal pumps. 


Texrape, Electrifugal and Pedrifugal are Allis-Chalmers Trademarks. 


ALLIS-CHALMERS ‘ AC » 


SOLD AND APPLIED BY AUTHORIZED DEALERS, AND DISTRICT OFFICES THROUGHOUT U. S., SERVICED BY CERTIFIED A-C SERVICE SHOPS 
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SAVE STEEL by using 


MAYAN! K 





A considerable tonnage of steel is being saved in 
various manufactured and fabricated products by the 
use of Mayari R in place of ordinary carbon steel. 
Mayari R goes farther because its substantially 
higher yield point permits it to be used in thinner- 
than-ordinary gages without sacrificing strength, 
corrosion-resistance, impact-resistance or any other 
essential properties. 

Besides saving steel, the use of Mayari R helps in 
improving the design of many products. It often 
allows an appreciable reduction in deadweight that 
in turn cuts the cost of operation and maintenance. 

Although it is a low-alloy, high-strength steel with 
superior properties, Mayari R can be worked and 
welded by the usual methods using ordinary shop 


equipment. It requires no heat-treatment and is 
used in the as-rolled condition. 

You can find out more about this versatile steel 
and its advantages from any of our sales offices 
Write or phone for a copy of Catalog No. 259. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Stee! Export Corporation 


gETHLEHEK, 
* eo ~ 


MayariR nde d CMG. stngn- meee 
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Give Em Tough Jobs- 
= They Can'Take lt/ 


on ED Motors Are Extra Rugged, 


‘ld pROOF = under ordi 


emo vow |  EXtra Dependable at the Windings 


ditions "° 
ing protection from | 
splashing liquid 

from atmos- | 


sor | 


The windings are “the heart of the motor’’. And Electro 
Dynamic industrial motors are truly ‘‘stout-hearted” 
motors—rugged, durable, dependable. For E.D. wind- 
ings are made with extra care, special skills and supe- 
em rior insulating materials—lessons learned in the tough 
srs wa installation , job of building motors for marine use. 

e the mor | 


How You Benefit from E.D.’s Marine Experience 


For many decades E.D. motors have been specified by naval archi- 
tects and engineers for shipboard installations that require great 
stamina and unquestioned reliability. Year after year, as standards 
set by shipbuilders became more rigid, Electro Dynamic has stayed 
ahead by constantly improving motor designs, materials and man- 
ufacturing methods. Today the priceless lessons learned in this 
strict school are being applied to turning out great E.D. industrial 
motors. You get the full advantage when you specify E.D. 


stallation re- 


quires @ mo" A Wide Range of Types, Sizes — All Competitively Priced 


of com 
pot dimew | ED. industrial motors are built in a wide range of types and sizes— 
oss |} 1 to 250 h.p. And they're all competitively priced! Before you spec- 
—_— — ify any motor, be sure to investigate E.D. Write today for illus- 
10S trated literature. 
TOTALLY FA wonVentiated 
ex 
pow at- | Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


for use i 

tionally oe 

mosphere wo | 
viarly when | 
metallic dust } 
is present: 


ELECTRO. 
DYNAMIC 


Industry has learned what marine engineers have known since 1880 


ELECTRO DYNAMIC « Division of the Electric Boat Company * Bayonne, N. J. 
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ANOTHER Machine Tool Made Better 
I Castings 


with \\\:\.\) 


The modern streamlined production tools like the Super 
Service Uprights (Fig. 1), manufactured by Cincinnati 
Bickford Tool Company, Cincinnati, Ohio, are built with 
many Meehanite castings. All of the truly vital castings 
are Meehanite metal. A few are illustrated. 

In the manufacture and sale of a machine tool of this 
type it is a long road between the drawing board and the 
customers’ production floor. The correct specification of 
proper materials for component parts to translate maxi- 


‘Take Your ‘ ting Proplem 


American Brake Shoe Co. ... Mahwah, New Jersey 
The American Laundry Machinery Co. Rochester, New York 
Atlas Foundry Co........ Detroit, Michigan 
Banner Iron Works... St. Louis, Missouri 
Barnett Foundry & Machine Co. Irvington, New Jersey 
E. W. Bliss Co. ; Hastings, Mich. and Toledo, 0. 
Builders Iron Foundry, Inc. Providence, Rhode Island 
Continental Gin Co. Birmingham, Alabama 
The Cooper-Bessemer Corp. Mt. Vernon, Ohio and Grove City, Pa. 
Farrel-Birmingham Co., Inc. Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co. Florence, New Jersey 
Fulton Foundry & Machine Co., Inc. Cleveland, Ohio 
General Foundry & Manufacturing Co... ....................... Flint, Michigan 
Greenlee Foundry Co. i saiinieiltsieatiaaa Chicago, Illinois 
The Hamilton Foundry % Machine Co. . Hamilton, Ohio 
Johnstone Foundries, Inc. .. sath Grove City, Pennsylvania 
Kanawha Manufacturing ee Charleston, West Virginia 


fo A MEEHANITI 


mum design superiority into product superiority, is of 
major importance. That is why wherever quality products 
are built; where better engineering properties combined 
with uniformity ar | repeated dependability are required,— 
Meehanite castings are specified and insisted upon. 

Take advantage of Meehanite engineering service—sen_ 
your blueprints for analysis and specific recommendation 
to the foundries listed below. 


Foundry! 


Koehring Co. 

Lincoln Foundry Corp. 

E. Long Ltd. 

Otis Elevator Co., Ltd. 

The Henry Perkins Co. 

Pohiman Foundry Co., Inc. 

The Prescott Co. 

Rosedale Foundry & Machine Co. 
Ross-Meehan Foundries 
Shenango-Penn Mold Co. 

Sonith Industries, Inc. 

Standard Foundry Co. 

The Stearns-Roger Manufacturing Co. 
Traylor Engineering & Mfg. Co. 
Valley iron Works, Inc. 

Vulcan Foundry Co. 
Warren Foundry & Pipe Corporation 


Milwaukee, Wisconsin 
Los Angeles, Californic 
Orillia, Ontario 
Hamilton, Ontario 
Bridgewater, Massachusetts 
Buffalo, New York 
Menominee, Michigan 
Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 
Dover, Ohio 
Indianapolis, Ind. 
Worcester, Massachusetts 
Denver, Colorado 
Allentown, Pennsylvania 
St. Paul, Minnesota 
Oakland, Californic 
Phillipsburg, New Jersey 


“This advertisement sponsored by foundries listed above.” 


MEEHANITE PERSHING SQUARE BUILDING + NEW ROCHELLE, N. Y. 
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Another Gocdyear First— 


A new cord material that gives V-Belts 


40% higher HP ratings 
Highest shock-load resistance 
without excessive stretch 





EART of these belts is a new, 
H chemically produced fiber that 
has nylon’s strength, without its 
stretch. This newly developed mate- 
rial is the reason why HY-T Mullti- 
V-Belts boast horsepower ratings 
40% above ordinary belts. 

That means you can handle heavier 
loads with fewer belts —7 HY-T belts 
will walk away with a load that re- 
quires 10 regular belts! What's more, 
they're built to take heavy shock- 


You get all nine with 
Goodyear’s NEW 
HY-T Multi-V-Belts 


HIGHER HP RATING 
REDUCED STRETCH 
LONG FLEX-LIFE 
HIGH SHOCK-LOAD RESISTANCE 
COOL RUNNING 

OIL RESISTANCE 

RESISTS AGING 

STATIC CONDUCTION 

MILDEW RESISTANCE 


CONES 


loads in stride — give outstanding 
flex-life on all diameter sheaves, 
and at all speeds within Goodyear 
or RMA recommendations. 


Now V-Belt users everywhere can 
get the ideal combination of char- 
acteristics for heavy-duty, high- 
shock-load service with Goodyear’s 
NEW HY-T belts. Designed to meet 
the most exacting requirements— 
tested on hundreds of tough drives 
—these belts are now in production 


GOOD 


@p-Spec 


jay 
” 





YEAR INDUSTRIAL RUBBE 


and will soon be av ailable in stand- 
ard sizes through your nearest 
Goodyear Industrial Rubber Prod- 
ucts Distributor. 


Ask the G.T.M.—Goodyear Technical 
Man —or your nearest Goodyear 
Distributor to show you how to end 
your drive problems with this new 
belt that has the highest HP rating 
and longest flex-life of any fiber 
construction belt on the market. Or 
write Goodyear, Akron 16, Ohio. 


Rg PRODUCTS 


120 
. A B and sizes 


FOR HOSE, FLAT BELTS, V-BELTS, MOLDED GCODS, PACKING, 
TANK LINING built to the world’s highest standard of quality, phone 


your nearest Goodyear Industrial Rubber Products Distributor. 


GO 


THE GREATEST NAME IN RUBBER 


Decemser, 1950 
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Pratt & Whitney Model 4E Jig 


Borer. 


Inset: View of Twin Disc MTU 
Duplex Clutch in the gearhead. 


... with A Teri Dise Clutch 


It takes real precision to locate and bore 
holes with an accuracy of .0002”. But Pratt 
& Whitney’s new Model 4E Jig Borer does 
it. A 15-ton example of accuracy, stability 
and fine workmanship, this machine util- 
izes a 442” Twin Disc MTU Duplex Clutch 
and brake combination in the gearhead. 

Built to “wear like a bearing and per- 
form like the best friction clutch” . . . that’s 
the standard to which Twin Disc machine 


Twili DIS 


tool clutches are held. In addition to com- 
pactness, high torque capacity and long 
wear-life, Twin Disc Clutches feature ease 
of operation and single point adjustment. 
No wonder precision manufacturers like 
Pratt & Whitney think of Twin Disc when 
their design calls for accuracy. 

For more information on Twin Disc Ma- 
chine Tool Clutches see your nearest Twin 
Disc dealer or write for Bulletin No. 134-A. 


emery Clutches & Hydraulic Drives 


LUTCHES AND ‘MYORAY Rive 
\ 


a 


}COOHOKLKOOCHHEECAGS 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + HYDRAULIC DIVISION, Rockford, Illinois 


BRANCHES: 


42 


CLEVELAND + DALLAS + DETROIT + LOS ANGELES + NEWARK © NEW ORLEANS + SEATTLE + TULS! 
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SPEED CONTROL 
OF THREE 50-HP 
SEWAGE PUMPS 


- 
‘ 


The Manhattan Beach pumping station of Los Angeles 
County South Bay Cities Sanitation District handles about 
two riillion gallons of sewage per day. The speed of its 
three 50-hp pump motors may be controlled automati- 
cally by a relay system or manually by three General 
Electric SB-1 switches. A fourth SB-1 switch selects either 
manual or automatic operation. 


WI1ti h the , SOL 


Standard parts and simple basic design of the SB-1 mean 
longer life and low initial cost to you. There’s a standard 
SB-1 for most jobs—-ready on six weeks delivery. A variety 
of switch handles with watertight, dust-tight, oil-immersed, 
fabricated metal, or explosion-proof housings are available to 
fit your installation problems. Why not try an SB-1 on your 
particular problem? For further details see your G-E sales 
representative and write for Bulletin GEA-4746. Apparatus 
Dept., Section 856-73, General Electric, Schenectady 5, N.Y. 
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CONTROL AND TRANSFER SWITCH 


Rating vp to 20 amp at 600 volts a-< or d-< 
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less weight, smooth 


modern beauty, and lower cost, product 

designers and manufacturers are turning 

to steel tubing —and the 

big trend is to osTucO Tubing. 

Ostuce’s “Single Source Service” is 
the reason. By performing all three basic 
tubing operations —manuracturind’ shap- 
ing, and fabricating—o one plant, 
Ostuco boosts quality and eliminates &*- 
pensive, time-consuming shipments from 
one supplier oF one location to another. 
Unified control of production assures pre- 
cision in meeting Your most exacting re 
quirements; responsibility is clearly fixed. 
Ostuco produces both seamless and 
electric welded steel tubing in a broad 
range of sizes and shapes - -- performs 
forging and fabricating OP 


ALL types of 
erations - + - supplies finished oF semi- 


finished products. Write direct OF to our 
nearest sales office for informative free 
booklet “Egbricating and Forging Steel 


Tubing.” 


For more strength, 


more and more 


From Your Blueprint ee to ° 
. Y ui Product 


OSTUCO TUBING 


< = _ 





THE BlG TREND IS 
OSTUCO TUBING. 








THE OHIO SEAMLESS TUBE COMPANY 


Manvfactu 
rers and F : 
le pops of Seamless and Electri 
SALES OFFICES nd General Offices: sweLsy 7, Welded Stoo! Tubia 
Opera Bidg.. S: BIRMINGHAM, P.O. Box 2 vlligeos . 
a . . x 
Ferndale 511 Solem ae or. ° CLEVELAND. * CHICAGO, Civi 
ANGELES, Suite 300.171 I cmocnind - py ar Citizens Bidg. 
617 15th Se 00-170 $ venue W - Eight Mile R > 
Packard Ae * NEW YORK. Beverly Drive B Central Pork «© Tr: 
ST. L dg., 15th & C , 70 East 45th , Beverly Hills * LOS 
SYRACUSE, 501 Re North Moin. § PITTSBURGH PHILADELPHIA, Vers 
622 E. Thir oberts A t. © SEATTLI 6 Pinewood Dri 
Thied Se. @ Camsamana TULS TTLE, 31 ood Driv 
CAN A, 73 04 Smi > 
ADIAN REPRESENTATIVE, RalLW WICHITA, 
: RAILWAY & ’ 
POWER 


corp 
, To 
Homi ., New GI 
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7% Certain designs in AlSiMag can 
be supplied with open end POLISHED 
SLOTS as narrow as .010" 


@ AlSiMag rods are regularly and 
economically produced within TOL- 
ERANCES of .0001 


 AlSiMag plates and discs can be 
produced FLAT within microinches 


Some AlSiMag compositions 
have such great resistance to HEAT 
SHOCK that they are used in the 
control of molten metals 


WM AlSiMag is one of the best 
ELECTRICAL INSULATORS at high 
temperatures 2nd high frequencies 


 AlSiMag has such hardness and 
RESISTANCE TO ABRASION thot it 
is used for extrusion and drawing dies 





and also for wire recorder and thread 
guides. 


i AlSiMag tubes have been suc- 

cessfully produced with holes almost 

as small as a human hair, with wall 

{7% Some AlSiMag precision made parts are so tiny sections of about the same thickness 
that several thousand will go in a thimble. 
(For illustrative purpose, larger parts are shown here.) 














® AlSiMag Custom Made Technical Ceramics are available in a wide 
variety of physical characteristics. AlSiMag parts come to you ready 
for your assembly line. They are uniform, dimensionally accurate and 
economically fabricated in quantity. American Lava Corporation is 
known throughout the industry for its leadership in engineering and 
research and for its ability to produce ceramics that comply with 
specifications and that do the job as planned. Engineering cooperation 
and handmade test samples ore available. Send us your problems. 


AMERICAN LAVA CORPORATION 


49TH YE&aeR Oo Ff cERAMEC t&FaAdoeR SHIP 


CHATTANOOGA 5S, TENNESSEE 


: METROPOLITAN AREA: 671 Brood St., Nework, N. J., Mitchell 2-8159 * CHICAGO, 
PHIA, 1649 North Broad St., Stevenson 4-2823 . to ANGELES, 2 
1 


t 28 Nerth LeSelie St., Centre! 66-1721 
c $ 
GLAND, 38-8 Brottie St., Combridge, Moss., Kirkland 7-4498 «+ $7. LOUIS, 1 


2 
32 Sewth Hilt St., Mutwe! 9076 
23 Weshinagten Ave., Gerfieid 4959 






















Can you find the clue... 


ayy 
ay 
¥ 






to quality? 


% marks the spo... Does your product ha VE 
this clue to quality ? 


Use of Philiips Screws 
proves extra care in manufacture 





Production men know. Design engineers know. Purchasing agents 
know. AND NOW THE PUBLIC KNOWS that... 

\ marks the spot... the mark of extra quality. The identifying \ 
formed by the cross-recess on the head of every Phillips Screw. 

14 million readers of The Saturday Evening Post are being urged to 
look for this clue to quality in modern, well-built products. 

Phillips Screws make your product stronger, better looking. They 
eliminate jagged burrs, split screw heads, make production power driving 
possible. Whether you use Phillips wood screws, machine screws ot 


tapping screws you gain time, money, work-hours. 





* Current advertisement on Phillips Screws appearing in The Saturday Evening Post. 


eee R be | LL] e S CrossKecessed-Head S - i EWS 


marks the spot... the mark of extra quality 


AMERICAN SCREW CO * ‘THE BLAKE & JOHNSON CO. * CAMCAR SCREW & MFG. CORP. 
CENTRAL SCREW CO. ad CONTINENTAL SCREW CO. ® ELCO TOOL & SCREW CORP. 
GREAT LAKES SCREW CORP. * THE H. M. HARPER CO. * NATIONAL LOCK CO. * PARKER-KALON CORP 
PHEOLL MANUFACTURING CO. * ROCKFORD SCREW PRODUCTS CO. * SCOVILL MANUFACTURING CO. 
SHAKEPROOF INC. * THE SOUTHINGTON HOWE. MFG. CO. * WALES-BEECH CORP. 
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THE FASTENERS oO F TODAY... AND o F . = oe FUTURE 
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Two motors-—one a CS cast-iron mor, accepted 
by industry as the best available for chemical 
service; the other a Life-Line all-steel chemical 
motor—were placed in a salt spray tank July, 1947. 
10,007 hours later (approximately 60 weeks) they 
were removed. The unretouched photographs offer 
visual proof of the Life-Line chemical motor’s 
superiority. 

This Life-Line chemical motor offers more pro- 
tection against corrosion than any motor we've 
: ever built. It's protected at every point. 





Frames, brackets, feet are Bonderized; then given 
four protective coatings. The first is a formalde- 
hyde alkyd-type enamel, well known for its supe- 
rior corrosion resistance. To assure perfect bonding, 
it is baked for 30 minutes at 250° F. Two dips and 
bakes of tough, flexible Thermoset varnish are 
then applied. Finally, the exterior finish coat of 
gray lacquer is sprayed on. 

-- Stator windings, too, are double dipped and 
baked in Thermoset. A bronze blower provides ade- 
quate cooling . . . stands up to tough corrosive 
atmospheres. Neoprene bearing seals are an added 








Propucr ENGINEERING — Decemser, 1950 






emicat MOTOR 


pipe-Line CH 





60-Week Corrosion Battle Proves 
Chemical Motor Easy Winner 


precaution. Bearings are ftactory-sealed and pre- 
lubricated . . . need no further lubrication. 

These extras provide the kind of performance 
shown by the above example. Need something 
extra in a motor? Extra protection against corrosion 
. «+ against outages from any cause? Check the 
Life-Line. Ask your Westinghouse representative 
for a copy of Chemical Motor B-4657, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. 21 
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for 
HYDRAULIC 
APPLICATIONS 
| IF ¥ 
Free machinability on 
Dense, homogeneous structure inat 
| Freedom from leakage under pressure "a 
Machines to high, mirror-like finish you 
Properly annealed; no growth or distortion after machining a 
bea 
t let A Qu ( 
iP ess | | ( : | 
EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD e DETROIT 13, MICHIGAN 





@ PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
. Engine Parts + Rotor Pumps + Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
' Springtites * Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 


48 Propuct ENcingertnc — Decemser, 1950 Px 






















#4 


SEND FOR 


... The WHAT 
WHY 
WHERE 
WHEN 

and HOW 


OF LAMINATED PLASTICS! 





IF YOUR BUSINESS uses structural materials, deco- laminated plastics available for many fields of ap- 
rative materials, or electrical insulating materials— plication are included in the guide book, along with 
you should know the fundamental facts about lam- test data on their physical, chemical, and electrical 
inated plastics made with BAKELITE Phenolic lam- properties, and the methods employed in their fab- 
inating varnishes. rication and finishing. 

To supply these facts, Bakelite Division offers A list of representative manufacturers using 
you a new, 36-page illustrated booklet telling what BAKELITE Phenolic Resins for the production of 
these materials are, how they are made, and how outstanding laminated plastics for countless end 
they can be used to improve the performance, uses is inc) —ed. Fill out and mail the coupon for 
beauty, economy, and sales value of your products. your free copy of this indispensable reference and 

Case histories of the various types and grades of data book today! 

ae 

8 Dept. BL-10 ’ 

e : BAKELITE Divisi0ONn, Union Carbide and Carbon Corporation : 

30 East 42nd Street, New York 17, N.Y . 

q e v e ' Please send my free copy of “Laminated Plastics Made with BAKELITE + 
TRADE-MAPK e sate iis Phenolic Varnishes.” : 

BAI sive Name- _~ Title—— —___— : 

LAMIRATENG PLASTICS Ta, Company a = 2 
& Street —— es 5 

| ' 

s City State i. s 

5 . 
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Your First Choice for Selenium Rectifiers 






| 

| 
To meet the most 

exacting requirements 





for 


MILITARY END-USE 
EQUIPMENT 


Federal introduced the Sele- A, America’s oldest and largest manufacturer of Selenium Rec- 


nium Rectifier in this country and tifiers, Federal has had unrivaled experience in developing and build- 
has since been FIRST IN ing Selenium Rectifiers to meet an almost unlimited range of speci- 
Experience fications. Millions of Federal Selenium Rectifiers are serving with 


efficiency, dependability and economy in countless applications... 
Development from aircraft to submarines and from subminiature special equip- 


x 
re) 
+ ttoh dut jer lies. 
° Production ment to heavy duty power supplies 
‘ This Federal background of leadership in the field of Selenium 
* 


Performance Rectifiers has never been of greater importance than it is today. It 
Dependability is your assurance of obtaining Selenium Rectifiers that adhere to 
the most rigid requirements for military end-use equipment. 


| 
Federal Seleni Rectifier stack ; : , : : : 
available 2 Gupram, ont > Federal engineers, with their wealth of experience in rectifier | 


assemblies and complete assemblies. design and application, will assist you in determining the proper 
Selenium Rectifier to meet your power conversion requirements. 
Address your inquiries to Department F-242. 





Selenium-intelin Division, 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 
In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Staadard Electric Corp., 67 Broad St., N. Y. 
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This free booklet will help you 


GET MORE 


OUT OF METALS 


...and also understand why Monel, 
Nickel and Inconel are critically 
needed for the “‘really tough” jobs 


Here’s a booklet that’s a “must” for any one who 
chooses or uses metals. 


And, with all metals in ever-shortening supply, 
it’s a timely booklet that can help you make the best 
use of the metals you're getting. 


Written by the Development and Research Department 
of The International Nickel Company, this booklet 
explains the mechanical properties of metals and alloys 
so that the reader is able to understand, compare and 
judge their values for practical applications. 


It explains in one-page treatments many of the technical 
terms and testing procedures needed for a working 
knowledge of metal behavior. 


Also included are many tables of data for comparing 
the suitability of Inco Nickel Alloys for applications 
requiring a corrosion-resisting material with high 
mechanical properties. 


Any one who absorbs the information in this booklet 
will be equipped to do a better job of metal selection. 
If you're an established engineer, send for this booklet 
and consider it a quickie refresher course. If you're a 
newcomer to metals, use this booklet as the shortest 
cut to acquiring a practical knowledge of metals. 


30,000 technical men—from shop hands to college 
professors—asked for the original edition. 


Now this new and enlarged edition is ready. Send for 
as many copies as needed for yourself and your staff. 
Just fill in the number on the coupon. 


Remember, too, that whenever you have a metal 
question, you can count on Inco’s Technical Service 
Department to help you solve metal problems involving 
corrosion, stress, wear, fatigue, high temperatures, 
low temperatures and shock. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. 


CRRLEM . OF SERVICE 


NICKEL 48 ALLOYS 


MONEL® + “R”@ MONEL + “K"® MONEL + “KR"® MONEL + “S"@ MONEL 
NICKEL + LOW CARBON NICKEL + DURANICKEL ® 
INCONEL® + INCONEL “X"'® 
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36 PAGES OF INFORMATION ABOUT METALS 


Tensile Properties 
Yield Strength, Proportional 
Limit, Proof Stress, Rigidity 
Modulus of Elasticity 
Ductility 


Torsional Properties 
Twist Resistance 


Hardness 


Brinell Rockwell! and Vi Kers 


Tests. The Scleroscope 
Toughness 


Impact Strength, Izod and 
Charpy Tests. Tension and 
Torsion Impact 


Shear Strength 
High Temperature Properties 


Use this coupon 
I 














Thermal Expansion 
Low Temperature Properties 


Fatigue 

Effect of Keywavs fatigue 
Corrosion 

( entrat Ce Walivank 
Cavitation-Erosion 


Physical Constants and 
Mechanical Properties of 
important Metais 
Conversion Table 

Measu ements 
Definition and Glossary 
of Terms 





| THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


Please send me 
“The Technical Editor Speaks.’ 


copies of 
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TO INSURE 
PROMPT 
DELIVERIES... 


“STANDARD” recommenns STANDARDS 


You can depend on prompt deliveries of UNBRAKO Products when you use standard sizes. 


For, despite shortages, stepped-up demand and other problems of the emergency, we've 
been able to keep full stocks of UNBRAKO ‘‘standards”’ on our dealers’ shelves—ready 
for immediate delivery. 


And that’s not all...Every time you use a standard size UNBRAKO it represents a 
substantial saving over the cost of a “special.” 


Be sure you have our latest catalog of UNBRAKO standard products. Send for your copy 
of Bulletin 643-R today. 


Knurled Head Socket Cap Screws 
Flat Head Socket Cap Screws SOCKET ' 
Self-Locking Socket Set Screws 


Knurled Head Shoulder Screws 


SCREWS Precision-Ground Dowel Pins 


Fully-Formed Pressure Plugs 





STANDARD PRESSED STEEL CO. 








JENKINTOWN 28 PENNSYLVANIA 
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ICB” Unit Simplifies Control on a 
Century Nertical Dough Mixer 


ILLUSTRATIONS courtesy of THE CENTURY MACHINE COMPANY, CINCINNATI, OHIO 








Side view of vertical dough mixer. Note position of Warner “ICB” Top view drawing of dough mixer showing Warner “ICB” Broke 
Electric Brake Unit next to drive sheave (top right) and single Unit mounted on drive shaft next to sheave. 
control lever (top center), 


What Century says About the a wide variety of old machine design and operation 


wa - problems. For further information on how Warner 
. ee ee - . 
WARNER icB Unit ICB” Units may help you — write today to the 
WARNER ELECTRIC BRAKE & CLUTCH Co., Dept. PI 
Using a Warner “ICB” Unit on the Century Vertical ihe . oe : 


Dough Mixer gives extremely simple quick-acting con- Beloit, Wisconsin. 
trol. It enables us to make a single lever do the com- 
plete job of starting, stopping and speed selection. 





It also enables the use of positive tooth clutches 
without clashing when changing speeds. The operator 
has complete shifting control because the single lever 
simultaneously de-energizes the motor, energizes the 
Warner “ICB” Brake and disengages the clutch. Mov- 
ing the lever to the desired speed position mechanically 
places the clutch teeth in position to engage. Release 
of lever simultaneously releases the Warner “ICB” 
Brake, energizes the motor and engages the clutch. 


Warner “ICB” Units are electrically-powered, low- 
wattage clutches and brakes. They can: be operated 
singly or in combination—automatically or by push- 
button control. Because they are electric—they give 
lightning-fast response. Because they are compact 
and simple, they provide easy installation and long- 


. rT : Warner ICB Units ore monufectured by Worner Electric Broke & Clutch Co. 
term dependable operation, They're a new answer to => ashen ts Gas Ce a cats © ee Gees on encian A. 


stion since 1927, 
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Where You'll Find Answers 


to Your Questions about Stainless 


We've taken our own experience in 
making Stainless—added a lot that we've 
learned about fabricating Stainless—and 
put it in this 133-page Working Data 
Book. 


To put this book of combined experience 
to work for you, to get a greater number 
of perfect parts from every pound of 


Stainless you buy, call your Carpenter 
representative and ask for a copy of the 
Stainless Working Data Book. If you 
don’t already have a copy, he'll be glad 
to give you one. And when you talk to 
him, put him to work on any special 
problems you may have. He knows a lot 
about Stainless. And he is backed up by 
mill men who have spent their lives 


digging for ways to do Stainless jobs 
better. 


Make full use of Carpenter's service to 
users of Stainless. Call your nearest 
Carpenter office today for a copy of 
“Working Data for Carpenter Stainless 
and Heat Resisting Steels or for 
personal attention to a specific problem 


The Carpenter Steel Company, 117 W. Bern St., Reading, Pa. 
Export Department: Woolworth Bidg., New York 7, N.Y.—‘‘CARSTEELCO 


arpenter  & 
| STAINLESS STEEL | 


corros 
app OOSOe lee,, 


takes the problems out of production 


For Easy-to-Uz2 Stainless Call Carpenter. Warehouses in principal cities throughout the country. 
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General Electric molds 
plastics snack boxes, freezer doors, 
and meat trays for handsome 
new Philco refrigerators. These 
plastics units are light in 
weight, extremely durable, and 
easy to keep clean. 



























TWO-PIECE 
FREEZER 
DOOR 


ONE-PIECE 
FREEZER 
DOOR 


You can pal your confedlonce ta 
GENERAL 
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SNACK BOX 





DEPEND ON G.E.’S 
SPECIALIZED 
MOLDING SERVICE 


Here’s an efficient plastics molding service that 
specializes in BIG JOBS—where tremendous plant 
capacity and the most modern press equipment can offer 


users ot plastics parts low costs and quick delivery 


General Electric has had years of experience in 
custom molding products and parts tor the apphance 
field, where large-volume runs and large-size parts 
are common. G.E. can economically produce big 
parts like crisper boxes for refrigerators washing 
machine agitators, front panels ind louvers tor room 
coolers, fan bases and motor housings, radio 


and television cabinets 


General Electric’s modern molding plants, strategically 
located tn the East and Midwest provide tast delivery 


on all types of plastics molding and extruding 


Write us on your company 
information and tor a tree copy of the 
Your Plastics Dollars Worth 


It may save you money Department Y 3, General 


letterhead for 


interesting booklet 


Electric Company, | Plastics Avenue, Pittsfield, Mass 


ELECTRIC 


Ww 






Ww 

















How much can Rollpins save 
on your production line? 







Here’s important information on Rollpins—the amazing replace your present fastener .. . exceed the sheer strength 
new fasteners that eliminate slow, expensive reaming, peen- of a cold-rolled pin of equal diameter. Rollpins stay tightly 
ing, and machining operations. Just imagine the cost-cutting in place until deliberately removed with a pin punch—can 
possibilities provided by a single fastener with such wide be used over and over again. 

design and application flexibility that it can replace tapered For complete information on Rollpins and their almost 
pins, grooved pins, or straight pins. Investigate the savings unlimited money-saving applications write to Elastic Stop 
Rollpins offer your product. Nut Corporation of America, 2330 Vauxhall Road, Union, 

In the short period since their introduction, manufac- New Jersey. y 


turers are already using Rollpins as steel fastening pins 
holding pulleys and gears to shafts; as pivot or hinge pins, 


clevis pins, cotter keys, shafts, and locating dowels. . . to 
provide lower-cost, simplified, vibration-proof assemblies. 
Rollpins require no special installation skills . . . readily 

A 


PRODUCT OF 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 





j 7 

<1 t 4 

<i Bai - = 
Rollpins are made from either Carbon Steel or Rollpins are used to replace a hardened, ground Four Rollpins are used in this Hansen tacker as 
Stainless Steel and are readily available from stock tapered pin in this feed tube finger clutch assembly pivots. Self-retaining, they eliminate headed rivets 
in diameters from 1/16 inch to V2 inch and in a —stand up to flexing and shock more than 2,400 and bolts . . . simplify maintenance operations . . 
broad range of standard lengths. times an hour. provide a flush fit. 
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"500% sales increase... 
because we licked 
habit-itis” 










says 


MARK HALLER 























Merchandising Manager 
Gum Products, Inc 
East Boston, Mass 









































itly for Gum Products, inc. 
ran . - ; , 
Many of our retail customers are selling 5 times 
_ more Jaw Teaser gum than ever before. These sales 
Lop 4 ’ 6) records would be impossible,’ continues Mr. Haller, 
Me e if we hadn't discarded habit-thinking for a 
. e revolutionary merchandising idea: vending machines 
TY made of bright, colorful Lustrex styrene plastic.” 
This is only one example of how an exclusive 
yoo property of a plastic has been used for greater 
profit. Perhaps YOUR success story -—a better 
product, greater sales—will be built around one 
of the many other advantages provided you 


‘ The J. T. Vendor 
for Jaw Teaser gum, 
eth ‘a molded by the Bulta Company, 
5 , Lawrence, Mass., 


in the broad family of Monsanto plastics: 
durability, light weight, heat and water resistance, 
dimensional stability, and more. 


In addition, the low cost of plastics materials 
/ oo p™ PLUS efficient molding methods regularly deliver 
{/} yh you lower unit costs. It will pay you to investigate 
" Psu Monsanto plastics for your product. 
Lustrex : Reg. U.S. Pat. orf 
e , we 


MONSANTO CHEMICAL COMPANY, Plastics Division, 


Dept. PEP36, Springfield 2. Mass 


i be @! C Please send me information on Lustrex styrene plastic 
5 | 0) S/ I 0 Please send me information on the family of Monsanto Plastics 





CHEMICALS ~ PLASTICS Heme & Tie ‘ 
Company 
as Address 
ts 


SERVING INDUSTRY... . WHICH SERVES MANKIND ity, Zone, State 
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WHEN TO USE 





MAGNETO (SEPARABLE) BALL BEARINGS 








Intermittent or continuous high speed operation, with 
moderate radial and thrust loads, are typical operating 
conditions for Federal Magneto, or “Separable.” Type 
Ball Bearing: 

These bearings are easily separated into three parts: 
outer ring, inner ring and the spacer with balls, making 
possible rigid mounting of either or both rings before 
assembly. Separate mounting helps to eliminate the pos- 
sibility of slippage, looseness, vibration and noise. The 
removable outer ring permits the use of a maximum 
number of balls, thereby increasing the load-carrying 
capacity of the bearing. When mounted in pairs, radial, 
thrust or combined loads may be applied. 

Designed primarily for use in magnetos, Federal 
Magneto Type Ball Bearings are well suited for any 
application in which high speeds are combined with 
moderate loads. 

Our Catalog “K” contains complete descriptions of 
these as well as the entire Federal line, along with ball 
bearing selection charts to help you compute bearing 
loads and determine capacities at every speed. It will 
help you choose the type and size bearing best suited 
to your need, from one of the most complete ball bear- 
ing lines. Write today for your copy of this 260 page 
reference book. Also write for copy of our latest Ball 
Bearing Conversion Tables which contain complete 
fup-to-date interchange information. 


THE FEDERAL BEARINGS CO., INC. > POUGHKEEPSIE, N. Y. 


bakers - Sine Lal? Bearings 





FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 


Quolity since 1908 
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TO GIVE YOUR SMALL ENGINES 
“BIG JOB” perrormance 


BENDIX-SCINTILLA 


THE MOST TRUSTED NAME IN MAGNETOS 


ro - - 


Small engine manufacturers are finding the new Bendix- 
Scintilla magneto a valuable help in meeting the demand of 


| 


today’s market for more and more quality at less and less 
cost. For the performance features of these rugged light- 
weights guarantee a new high in dependability for outboard 
motors, industrial and marine engines. Equally remarkable 
is the fact that this quality performance can be obtained at 
no extra cost —for the basic design of these magnetos enables 
them to fill hot only every operating need, but every pricing 
requirement as well. Whether for original equipment or field 
replacement, give your small engines the “big job” perform- 
ance demanded by today’s competitive conditions by insist- 
ing on the most trusted name in magnetos— Bendix-Scintilla. 


BENDIX 
SCINTILLA 


BUILT-IN RELIABILITY 


Simplicity in design «¢ Waterproof movided 

coil «¢ Lower operating cost * Minimum 

lubrication requirements « Light in weight 

© Higher voltage at starting speeds « Constant 

spark over entire speed range «*« Compact 
end sturdy construction. 


FACTORY BRANCH OFFICES 
117 E. Providencia Avenue, Burbank, California * 23235 Woodward Avenue, Ferndale, Michigan + 7829 W. Greenfield Avenue, West Allis 14, Wisconsin. 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 








Valve seat grinder poses two distinct oil 7 problems 


Iwo unusual shaft sealing problems are 
present in the rotary valve seat grinder 
for large gasoline and diesel engines (Fig. 
1). Rotary speeds from 300 to 12,000 rpm, 
shaft whip, reciprocating action and ex- 
treme external abrasive conditions require 
oil seals of unusual dependability. 

In the sectional drawing (Fig. 1), the 
main shaft driving the abrasive wheel ro- 
tates at 12,000 rpm. This shaft also en- 
gages a secondary worm gear to rotate the 
entire grinder around the periphery of the 
valve seat. National 50,000-S Syntech (Fig. 
2) seals, spring-loaded, single wipe units 
are installed just inside the pre-loaded ball 


4 





Figure 1 


*Trade Mark Registered 








Figure 2 


bearings (A) on the main shaft and outside 
the conventional bearing (B) on the hori- 
zontal shaft (in Fig. 1). These seals retain 
a light lubricating oil in the open double 
row bearing (B) and the high-speed worm 
gear. Even though flooding is encountered, 
zero leakage performance must be achieved 
to prevent flooding of the grinding wheel. 
The high speed and angle thrust on this 
spindle result in shaft whip, which de- 
mands flexibility in the oil sealing mem- 
bers. National Syntech* oil seals are ideal 
for this application, because their inherent 
flexibility and carefully designed flex sec- 
tion provide effective sealing under eccen- 





Figure 3 


tricities up to .025 indicator reading. The 
minimum-contact, carefully tensioned 
sealing lip insures minimum drag and de- 
pendable sealing even under continued 
operation at high speeds. 

The section (Fig. 4) is of a wheel dressing 
attachment. Here shaft action is recipro- 
cative and extreme abrasive conditions are 
present since the assembly is continually 
exposed to fine abrasive dust from the 


grinding wheel. Two sturdy National Syn- 
tech 340,000 series (Fig. 3) are installed 
here. The seals are mounted with lips fac 

ing outward (C) and serve as dust ex 

cluders. Effectiveness of the seals is at- 
tested by the fact that with hundreds of 
grinders in operation, »o replacement has 
yet been required due to scored shaft 


surfaces or abrasive leakage 





7 


Figure 4 


In many cases such as the above, sealing 
problems can be solved at considerable 
savings by using stock National Oi! Seal 
designs. In other applications, special de- 
signs may be necessary. In either event, 
National Oil Seal engineers are ready to 


assist you 


“Let Your Decision be Based on Precision 


NADIONAL 


Ol AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


2169 


CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO, N. Y. 
CHICAGO, ILL. 


CLEVELAND, Ox10 210 Heights Rockefeller Bidg., Yellowstone 2720 
Datias, TEXAS . . . 30% Highland Park Village, Justin 8-8453 
Derrorr, MICH. . : 
DOWNEY (Los Angeles Co.), CALIF. 


Room 1194, Prudential Bldg., Mohawk 9222 
Room 2014 Field Building, Central 6-8663 


pi 1026 Fisher Building, Trinity 1-6363 
11634 Patten Rd., — 2-8166 
WIcHITA, KANSAS : 
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MILWAUKEE, Wis 


PHILADELPHIA, Pa 
RepDwoop Crry. CaLir 


Syracuse, N. ¥ 





New Yor« Crry, N. Y. 


WEST SPRINGFIELD, Mass 


504 East Third Street, Wichita 2.6971 


47 West Virginia St... Marquette §-8986 
22 East 42nd Street, Lexington 2-8260 


401 North Bread Street, Bell-Walnut 2.6997 


Broadway and National, Emerson 6-3861 
1025 Elm Street, Springfield 2.1881 
P.O. Box 1224, Baldwinsville 662 














SMOOTH ACTING 











The William D. Gibson Co. 
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PHILLIPS HEADquarters 
...always AMERICAN 


Get the profit-protection of easy-handling, straight- 
driving, non-skid Phillips Screws the modern fas- 
tenings that cut assembly time as much as 50 

And get, too, the uniform quality, top know-how 
and unmatched research facilities that are the sp 
advantages of AMERICAN Phillips Screws 

What's more, it’s now better business than ever to 
“fasten with Phillips”... because the Phillips recess is 
being sold (every month, through the Saturday Post) 
as a buyer’s guide to quality in all types of Phillips- 
fastened products. 

And whenever you think of Phillips Screws, remembe 


that it pays to say: “AMERICAN Phillips Screws!” 
AMERICAN SCREW CO., WILLIMANTIC, CONN. 


MERICAN jj iii 


IS TYPES ‘§ 


IS as Steiniess Steel 
Aluminum, Monel 
S| Ewerdur silicen 








brenre 
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The slogan of Saginaw Products Corp., 
Saginaw, Michigan, is 
“Industry Runs on Saginaw Wheels” 


The HEIM Company 
is proud of the fact that 
“Saginaw Wheels Run on 
HEIM 
ROLLER BEARINGS” 


Three types of Saginaw Wheels 
all equipped with 
HEIM ROLLER BEARINGS 





HEIM ALSO MAKES 
Unibal Spherical Bearings 
Spherical Bearing Rod Ends 


The Heim Flanged Roller Bearing is a self-contained unit Ball Bearing Pillow Blocks 
consisting of an outer casing, an inner roller race, and a Roller Bearing Pillow Blocks 
full complement of rollers. The rollers are ground and Ball Bearing Flange Units 


Roller Bearing Flange Units 


of maximum length giving greater load carrying capacity. A 
Flanged Ball Bearings 


The flanges at each end of the bearing retain the iubrica- 


(self-aligning) 
tion and effectively exclude dirt and foreign matter. An Flanged Roller Bearings 
excellent anti-friction bearing at a nominal cost. Admir- Sweepsticks 
ably adapted for end location of shafts and parts, for the Textile industry 











eliminating more expensive housings or mountings. 





Please write for complete HEIM catalog 


THE HEIM COMPANY 


FAIRFIELD, 
















CONNECTICUT 
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Smooth-running as a fine watch, this fishing reel 
is one more in the never-ending list of products 
made of Republic ENDURO Free-Machining 
Stainless Steel. 





Here, again, the unsurpassed corrosion-resistance 
of stainless steel is coupled with the accuracy 
of section, smooth surface finish and UNIFORM 
MACHINABILITY which result from Republic's 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 

GENERAL OFFICES © CLEVELAND 1, OHIO 

Export Dept.: Chrysler Bldg., New York 17,N.Y. 
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PRODUCT: Fishing Reel 
MATERIAL REQUIREMENTS: High Corrosion-Resistance; 


MATERIAL USED: Republic ENDURC Stainless Steel, 
Type 302 Free Machining Analysis (other ENDURO 
Anolyses used for stampings and gears). 


RESULTS: Very Good. No difficulty 


intricate parts shown below. 





REEL FACTS 


Precision Machining Characteristics 


encountered in machining 





Union Drawn process of cold finishing. And 
another manufacturer builds highest quality 
into his product—at a cost which permits him 
to be competitive. 


Free-Machining ENDURO Cold Finished Bars, 
as well as hot rolled bars and wire, are available 
for immediate delivery. Write today for specific 


information and prices. 
Ni 


r—_\dl 
ENDURO) “Qe cp) 


STAINLESS STEE 


» 
z 


Te. 















Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts ond Nuts, Tubing 
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Fabricated » IK 


Assemblies...| 


General Plate Contact 








Lg 





Materials Save Costs, Improve Product Performance 


The big advantage of General Plate Laminated 
contact materials is that they give you solid silver 
performance at a fraction of the cost of solid silver. 
Why — because General Plate permanently bonds 
a layer ox silver to suitable inexpensive base metal, 
thus providing a contact face of high electrical 
conductivity. 

General Plate Laminated silver raw stock, for 
your own fabrication, is available with silver 
bonded to base metal in various combinations... 
overlay, single or double inlay, single or double 
edgelay and elevated stripe. 

General Plate contacts and fabricated assemblies 
are made to customers’ specifications. Laminated 
contact buttons, rivets and screw type contacts are 


also obtainable. Advantages include: — long con- 
tact life, greater strength, easier fabrication and 
easier soldering, brazing or spot welding. Write 
for information. 


General Plate Products Include 


Truflex Thermostat Metals... Precious to base 
metal laminations ... Base metal laminations... 
Alcuplate (copper and aluminum)... Silver solders 
... Laminated contacts, buttons, rivets... Plati- 
num-fabrication-refining . .. Age-hardening Man- 
ganese Alloy 720. 


General Plate 


Division of Metals and Controls Corporation 
112 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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New STRATA-WOOD* will make your product 


look better...sell faster...last longer! 












Here's a beautiful material to give Women just simply can't resist com 
your product a style lift: STRATA- pacts and cutlery made with STRATA 
WOOD by Formica. It's a treated WOOD. And men will use and treas 
wood, gorgeous beyond description, ure their STRATA-WOOD military 
hard and dense throughout, smooth and shaving brusnes for years. In fact, 
and pleasant to the touch. Product de- wherever it is used, STRATA-WOOD 
signers appreciate its unusual proper- iS aM iMstantaneous success 
ties: high impact and tensile strength, Why not give your own product this 
high shear resistance, low moisture ab- extra sales advantage why not 
sorption plus good machining qualities vestigate STRATA-WOOD? Send 





day for your free STRATA-WOOD 








sample. Address The Formica Cs 


Spring Grove Ave., Cincinnat: 42, Oh 
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THE MALLORY 
INTERVAL TIMER SWITCH 


permits sequence time control of a 
series of circuits to a predetermined 
program time cyele. It consists, basic- 
ally, of a camshaft) assembly em- 
ploving a series of cams. The assembly 
is actuated by a timer mechanism, 
driven by a synchronous motor. The 
range of operations of the interval 
timer switch is great... basic design 
and type standardization will permit 
its CCODOTLL al rihe orporation tn) many 


produc ts 
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Mallory Timer Switches 
Lead the Way to New 


Products and Applications ! 


Mallory research and development work has improved the 
performance of many products .. . in some cases, actually has 


been responsible for the creation of totally new products. 


The Mallory Interval Timer Switch is a very good example. 
With only one exception, it has become standard equip- 
ment for every automatic washer now on the market. It is a 
“mechanical brain” that affords a high-quality. low-cost time 
cycle i setting the stage for the production and marketing 


of millions of home washing machines. 

That’s service beyond the sale! 

This same switch is finding other, similar applications . . . per- 
haps it belongs in your new product. Or, if your needs demand 


another type of special timer switch, let us know. What 


Mallory has done for others can be done for you! 


In Canada, made and sold by Johnson Matthey & Mallory, Lid., 110 Industry St.. Toronto 15, Ontari 


Television Tuners, Special Switches, Controls and Resistors 





PR. MALLORY & CO. Inc. | 


R. MALLORY & CO., Inc. 
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INDIANAPOLIS 6, 


* Bs " SERVING INDUSTRY WITH 
Capacitors Contacts 
Controls Resistors 
Rectifiers Vibrators 
Special Power 
Switches Supplies 


Resistance Welding Materials 








INDIANA 
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Crosley 17” 
“family theatre” 
TV lens. 
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' 42-OUNCE PIECE 


Simple, appealing beauty 
















or complex decorative 
effects Yours te cheese 
at Amos 


Producing television windows and frames for Crosley, Admiral, Philco and R.C.A. 





| the 
’ has 


ucts. 
nple. 
juip- 


Is a 











time 





ting 





Injection Molding Specialists—4 to 300-ounce 
Machine Capacity 


Beautiful, sparkling, fadeless 3-color finishing teams up with ingenious design and 
molding perfection to produce: 
Crosley’s distinctive 17” wide-angle “family theatre” TV lens—with “pro- 
scenium arch”’ framing and slanted contour to reduce reflection. 
(A far cry from the first injection lens pioneered for the industry by 


per- 
vand 


y hat 


om Amos’ New Larger Equip- Amos—a 7-incher in early 1948.) 
ment Molds Bigger Parts 7 : : 
For Every Industry Scores of customers in many industries depend upon Amos to do the complete job 


right— DESIGN, ENGINEER, TooL, Mop and FinisH—all under one roof 
in one of the most modern plants in the industry. Contact AMos.. . Today! 


AMOS MOLDED PLASTICS - Edinburgh, Indiana 
Offices: New York, Chicago, Detroit, Philadelphia 
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a hunch from the Hospital 


about Stainless Steel 


( NE thing you're sure to notice, if you cast an 

observant eye around almost any hospital: 
the place shines with stainless steel equipment 
from basement to roof... in main and diet 
kitchens, ward kitchens, dressing stations, oper- 
ating and delivery rooms—every where. 

The reason for it is simply that hospital boards 
and managers are just as keenly alive to the in- 
dividual needs of their business as any other good 
businessmen, and stainless steel does the job best. 
It maintains a hospital's rigid sanitation stand- 
ards most perfectly, cleans easiest and quickest, 
and lasts longest in service—because of all avail- 
able metals, stainless steel stands alone in its 
combination of great strength and high resistance 


You can make it BETTER with 


Allegheny Metal 


OS 


to corrosion, heat and wear. 
Put it down in your book that wherever it’s 
used, Allegheny Metal is cheapest in the long run 


—and if that gives you a hunch for your own 


profit, let us help you to play it. 


* * * k * 


Complete technical and fabricating data—en- 
gineering help, too—are yours for the asking from 
Allegheny Ludlum Steel Corporation, Pittsburgh. 
Pa. ... the nation’s leading producer of stainless 
steel in all forms. Branch Offices are located in 
principal cities, coast to coast, and Warehouse 
Stocks of Allegheny Stainless Steel are carried by 
all Joseph T. Ryerson & Son, Inc. plants. 
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NYLON PLASTIC GEARS AND BEARINGS 







pINlOW & 


€AR 


NYLON 
(not visible 


BEARINGS 
in this view 


ABSORB SHOCK...RESIST WEAR...GIVE LONG LIFE 


Severe vibrating and pulsating will 
wear down the mechanism of an 
ordinary pressure gauge . . . cause it 


to register inaccurately. To produce 
a gauge that would operate with ut- 
most efficiency over extended periods, 





as aes | 
NYLON PINION is machined from blank 
injection-molded directly onto metal shaft 
by Plastic Mfrs. Corp., Stamford, Conn. 
Nylon bearings are machined from rod 
stock supplied by the Polymer Corp., 
Reading, Pa. Accuracy of the gauge is guar- 
anteed by its manufacturer to within one 
half of one per cent of dial graduation over 
entire scale of a full 270° dial arc. 
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Manning, Maxwell and Moore de- 
veloped a “nylon movement” for 
their Ashcroft “‘Duragauge.”’ Five 
years of extensive field testing prove 
that the nylon movement outper- 
forms and outlasts other gauge 
movements under severe conditions 
of vibration, pulsation and fretting 
corrosion. 

Nylon parts offer an extremely 
low coefficient of friction. Too, 
nylon is highly resilient . . . 
abrasion. It absorbs vibrations 
without passing them along. Under 
shock loading, nylon’s “‘plastic mem- 
ory” allows parts to return to origi- 
nal size maintains accuracy. 

A large chemical company in- 
stalled one of these gauges on “the 
worst pulsating service to be found.” 
After 10 months of continuous use, 
the gauge was removed. Under mi- 
croscopic examination, the nylon 
movement showed no visible wear! 

Durable nylon plastic is finding 
more and more uses in gears, bear- 
ings, and machine parts for textile 


resists 


machinery, business machines, movie 
cameras, electric shavers, household 
appliances, and many other types of 
equipment. Its properties may well 
help you, too. For literature on 
nylon and other Du Pont plastics, 
write today: 

E.I.du Pont de Nemours & Co. (Inc 
Polychemicals Dept., Sales Offices 
350 Fifth Avenue, New York 1,N.Y.; 
7S. Dearborn St., Chicago 3, Ill.; 845 
E. 60th Street, Los Angeles 1, Calif. 
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WHITING ELECTRIC TRAVELING CRANES 
increase their efficiency 
with 


There’s more than one good reason why the Whiting Corporation of Harvey, Illinois uses Graphi- 
tar current-collector wheels on their overhead traveling electric cranes. They have found that 
Graphitar can be counted on to give long, trouble-free performance and increase the efficiency of 
the powerful Whiting cranes. Graphitar is a self-lubricating material, a fact that makes bushings 
unnecessary and banishes trolley wire greasing necessary with other collector-wheels.. Graphitar 
has great wear resistance which means less collector-wheel replacements. Graphitar wheels vir- 
tually eliminate pitting, arcing and burning. Current-collector wheels are just one of many appli- 


cations of Graphitar as an extremely useful industrial material. 
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CURRENT-COLLECTOR WHEELS 
e 


PS 


is finding its way into scores of new uses be- 
cause of its many unique and valuable characteristics. Graphitar is 
chemically inert . . . practically unaffected by extreme tempera- 
tures and is self-lubricating under all conditions. It is extremely light 
yet mechanically strong. It can be molded inte seals, bearings, bush- 
ings, rings and other parts . . . it can be ground to tolerances as 
close as .0005” in smaller sizes. It is available in many different 
grades to meet particular specifications and working conditions. Our 
engineers will be glad to study your sketches and perhaps suggest 
ways in which Graphitar can improve the efficiency of your opera- 


tions. Ask for the new 64 page Graphitar catalog. 





SIGRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Whitney 


Chain Drives 


"fe 


¢ Mee 


with 


Uninterrupted 


Service 


Whitney Roller Chains transmit positive 
power on this 66-inch lathe. 


Whitney Service 


And remember, Whitney Chain 


Drives . . . roller, silent, con- 
veying chains, and cut-tooth 
sprockets ... are carried in stock 


by more than 130 Whitney Dis- 
tributors. This fast local service 
saves you time, assures prompt 
delivery. In addition 15 Whitney 
Field Offices, strategically lo- 
cated throughout the country, are 
at your service to help solve your 
power transmission problems. 
Consult your nearest Whitney 
Field Office or write for catalog. 














For over eighteen months, Whitney Chain Drives have been 
transmitting uninterrupted power on a 66-inch lathe in the 
Perry County Plywood Corporation at Beaumont, Mississippi. As the 
illustrations show, operating conditions are severe, and the chain has to 
operate Coustantly in wood chips and dust. 


That Whitney Chain Drives stand up under the toughest of service is 
evidenced by the following quote from that company — “We are extremely 
happy to report that from the moment the operation started, it has given us not a 
moment's trouble, nor have we as yet had to make any adjustments. Besides, the 
quietness of the machine with the chain drive would in itself have been well 
worth the change.” 


Regardless of the type of equipment, whether it be for original installation 
or a replacement of the existing drive, Whitney Chain Drives . . . the all steel 
drives . . . meet the requirements for positive power transmission. Their 
versatility and adaptability enables them to meet standard or special require- 
ments ... permits operation on long or short centers . . . drive shafts clock- 
wise or counter-clockwise from one power source simultaneously, while 
the hardened alloy steel construction throughout guarantees long life with 
minimum maintenance. 


Whitney Chain Company 


204 Hamilton St., Hartford 2, Connecticut 
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ONE of the interesting things about aluminum 
is that it can take every type of finish—from 
simple sand blasting to vitreous enamel, from 
conventional paints and lacquers to unique 
anodic coatings possible only with aluminum. 
And some of these finishes allow spectacular 
design flexibility. For example. . . 


You might be designing a hydraulic system 
for aircraft. You want light weight cylinders 
and pistons. But you have greater need for 
wear resistance. With an anodic coating, you 
can give these aluminum pistons and cylin- 
ders a file-hard surface comparable to hard- 
chrome plating. 


You may be concerned with the cost of a 
particular finish. Many Snishes can be applied 
right at Alcoa’s mills ... saving you heavy 
investments in special equipment and man- 
power. These include Alzak* reflecting surfaces, 
Alumilite* finishes forgay , built-in color: special 
anodic coatings for greater corrosion resist- 
ance, or high dielectric strength; as well as a 
variety of decorative mechanical finishes. 


An important thing to remember is that such 
finishes can be obtained on semi-fabricated 
parts made in Alcoa plants, to Alcoa quality 
standards, and available to you through a 
single, dependable source. 


Starting with the finish might prove an important way 
for you to reduce costs and improve quality. Any Alcoa 
sales office will be glad to consult with you about it. 





VU ALCOA 


FIRST IN ALUMINUM 
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» THE ALCOA PRODUCTS ADVERTISED ON THESE PAGES ARE BACKED BY 4 / Ih 


> ALCOA’S RIGID QUALITY CONTROL... 


— 








Take a screw machine part you now make and figure 

what you can save by switching to Alcoa Aluminum 

Stock. You get three times as many parts per pound CONTROL COOLANT NOZZLES 

from aluminum. BUTTONS AND COUPLINGS 
Machining costs are the same as brass ... lower than 





steel. Aluminum requires no finish. But if you want 
a finish, aluminum takes and holds them all. 

Once you see the savings on one part, you’ll want 
to see more. All the information you need is contained 
in the free book, ‘‘Alcoa Aluminum in Automatic 
Screw Machines’. Write ALUMINUM COMPANY OF 
AMERICA, 2117M Gulf Building, Pittsburgh 19, Pa. 


LOCK AND FEED KNOBS 





HAND LEVERS 
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Y5 , IN ADAPTING THEM TO YOUR USE, YOU ARE INVITED TO MAKE FULL » 


USE OF ALCOA’S OUTSTANDING ENGINEERING HELP + t 





...for Aluminum Forgings 


SEE ALCOA 


Today’s outboard motors are lighter, tougher, more powerful 
than ever before. Progress in outboarding, as in many other 
industries, has been achieved through the use of lighter, 
stronger materials . . . especially at the stress points. 





If you are considering aluminum forgings as a way to design 
light weight and high strength into essential products, 
talk it over with our engineers. At Alcoa, forging experience 
teams up with improved facilities and new production 
techniques to give you quick, economical access to these 
valuable advantages .. . 





® Light weight, combined with forged strength and 
compactness 

Tough, finely-knit grain structure 

Excellent, uniform physical properties 

Superior machinability 

Attractive appearance 





High resistance to corrosion 
Rapid heat transfer 


Write for complete engineering information on Alcoa Forg- 
ings for your special application. Or just mail the coupon 
below. Our forging specialists are ready to work with you. If 
, ; “eI ~ , , la . 
AGEEAGEY Ueniend on Mareery Gubowe you would like to receive a copy of the new Alcoa Forgings 


Motors in 1950, with phenomenal results... not Manual, please send request on your company letterhead. 
one instance of breakage reported during 


entire boating season. Designed by Kiekhaefer MAIL COUPON FOR FREE ENGINEERING HELP 


Aeromarine Motors, Inc. Forged by Alcoa. 


ALUMINUM CLAMP AND SWIVEL BRACKET 


’ e ALUMINUM COMPANY OF AMERICA 
(ai lhih iti Vf. ‘Ss 1808M Gulf Building 
Pittsburgh 19, Penna. 
Please send me full information on aluminum forgings for the 
Wy following application 


ALCOA 





Peel srN 
ALCOAY- =~ 
® Company 
Address 
City Siate 
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THESE ALCOA SALES OFFICES 





ALABAMA 
Birmingham—505 First National Bidg. 
Phone 4-8593 


CALIFORNIA 
Los Angeles—108 West 6th Street 
Phone Tucker 5121 
San Francisco—615 Russ Bidg. 
Phone Yukon 6-6484 
COLORADO 
Denver—524 U. S. National Bank Bidg. 
Phone Tabor 4638 
CONNECTICUT 
Fairfield—1333 Post Road 
Phone Fairfield 9-5221 
Hartford—Capital Bidg., 410 Asylum St. 
Phone Hartford 5-2192 to 5-2196 
DELAWARE 
Wilmington—Delaware Trust Bldg. 
Phone Wilmington 8-4138 and 8-4139 
FLORIDA 
Tampoa—1004 Tampa Theatre Bidg. 
Phone 2-1984 
Miami—1129 Alfred |. Du Pont Bidg. 
Phone Miami 9-0651 
GEORGIA 
Atlanto—1800 Rhodes-Haverty Bidg. 
Phone Cypress 4681-2-3-4-5 
TLLINOIS 
Chicago—520 N. Michigan Ave. 
Phone Delaware 7-8181 
Peoria—415 Commercial Natl. Bank Bidg. 
Phone 3-4224 and 3-1784 
INDIANA 
Fort Wayne—1935 Lincoln Tower 
Phone Eastbrook 4676 





ee 
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Indianapolis—817 Merchants Bank Bidg. 
Phone Market 2501 
South Bend—805 J. M. S. Bidg. 
Phone 2-3333 
IOWA 
Davenport—503 Kahl Bidg. 
Phone 2-6243 and 2-6244 
KANSAS 
Wichita—411 Fourth Natl. Bank Bidg. 
Phone 5-6624 
KENTUCKY 
Lovisville—1154 Starks Bldg. 
Phone Wabash 7456 and 7457 
LOUISIANA 
New Orleans—627 Whitney Bank Bidg. 
Phone Canal 3372 
MARYLAND 
Baltimore—400 Baltimore Life Bidg. 
Phone Saratoga 8091 to 8094 
MASSACHUSETT 
Boston—20 Providence St., Park Square 
Phone Hancock 6-2638, 6-2639, 
6-2640, 6-2641, and 6-2694 
Springfield—507 Tarbeli—Watters Bidg. 
Phone Springfield 3-5103 
MICHIGAN 
Detroit—610 New Center Bidg. 
Phone Trinity 1-8100 
Grand Rapids—812 Michigan Natl. Bank 
Bidg., Phone Grand Rapids 9-0209 
Jackson—1203 National Bank Bidg. 
Phone Jackson 2-8206 
Pontiac—301 Pontiac State Bank Bldg. 
Phone Pontiac 4-1531 
MINNESOTA 
Minneapolis—1060 Northwestern Bank 
Bidg., Phone Atlantic 3528 
MISSOURI 
Kansas City—2300 Power & Light Bidg. 
Phone Victor 38706 
St. Lovis—10th Floor, Continental Bidg. 
Phone Franklin 6700 
NEW JERSEY 
Newark—744 Broad Stree’ 
Phone Market 2-6664 
NEW YORK 
Albany—90 State Street 
Phone 4-0146, 4-0147, 6-7489 
Buffalo—1880 Elmwood Avenue 
Phone Riverside 2880 to 2884 
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New York—230 Park Avenue 
Phone Murray Hill 6-8046 to 6-8058 
Rochester—1331 Lincoln Alliance Bank 
Bidg., Phone Baker 2630 
Syracuse—408 State Tower Bidg. 
Phone 3-0156 
OHIO 
Cincinnati—801 Enquirer Bldg. 
Phone Parkway 7700 
Cleveland—1450 Terminal Tower 
Phone Cherry 1-6880 
Columbus—40 South Third Street Bldg. 
Phone Adams 5251 
Dayton—302 Harries Bidg. 
Phone Hemlock 1112 
Toledo—1801 Ohio Bidg. 
Phone Main 6295 
OREGON 


Portland—510 The U. S. Natl. Bank Bidg. 


Phone Atwater 6605 
NORTH CAROLINA 
Charlotte—616 Johnston Bldg. 
Phone 4-9751 
PENNSYLVANIA 
Allentown—913 Hamilton Street 
Phone Allentown 3-7463 and 3-7464 
Philadelphia—123 S. Broad Street 
Phone Kingsley 5-0250 to 5-0257 
Pittsburgh—2012 Oliver Bidg. 
Phone Atlantic 1-4545 
York—205 Manufacturers Bidg. 
Phone York 2044 and 744’ 
RHODE ISLAND 
Providence—815 Industrial Trust Bidg. 
Phone Jackson 1-4108 and 1-4109 
TEXAS 
Dallas—301 Thomas Bidg. 
Phone Riverside 6292 
Houston—1806 Commerce Bidg. 
Phone Preston 7106 
VIRGINIA 
Richmond—213 Exchange Bldg. 
Phone Richmond 3-8393 and 3-8394 
WASHINGTON 
Seattle—1411 Fourth Ave. Bidg. 
Phone Main 1868 


WISCONSIN 
Milwaukee—735 N. Water Street 
Phone Marquette 8-0185 
DISTRICT OF COLUMBIA 
Washington—1200 Ring Bidg. 
Phone District 9400 

















Propuct ENGINEERING — Decemser, 1950 





This 


off o 


wro 


It 


war 
7 

the 

wor 


to | 
def 
tio: 
fat 

















A MESSAGE TO AMERICAN 





INDUSTRY ° 


ONE OF A SERIES 


America’s Road to Victory 


...Let’s Increase Production 





This is the time to speak out at the beginning. 
Our industrial program for re-armament is getting 


now 


off on the wrong foot. 

The talking and writing about it emphasize the 
wrong things. 

Its headline words are “cuts” and “controls.” 

Those words make bad propaganda for the cold 
war. 

“Cuts” and “controls” are no words to challenge 
the imagination and energy of our own people. They 
won't impress the masters of the Kremlin. And they 
can only make it appear to the rest of the world that 
America thinks it can defend the free way of life by 
abandoning it. 

America stands as the world’s champion against 
aggression because America has become the most 
powerful free nation in the world. 

How did we get that way? 

Not by putting ceilings:on wages; not by rationing 
or clamping iron-clad government controls all over 
business and industry. 


To be sure, some temporary controls are necessary 
to channel very scarce materials speedily to use for 
defense. So, too, are special taxes and credit restric- 
tions needed to combat inflation. But they will be 
fatal if they blind us to this fact: 





We became the strongest nation in the world by 


out-producing every other nation 


Production —The Final Answer 
Next year our government is planning at least a 
$40 billion military program. Instead of planning only 
on controls to divert $40 billion of production from 
the making of civilian goods to the making of military 
supplies, we should be figuring out also ways to push 
up total production. 


to “capacity” now. And our labor force has veached 
almost full employment. There isn’t much slack to 
be taken up. 

Can even the United States add a $40 billion mir- 
acle of production on top of what it is already doing? 
Our answer is “Yes’—and within two years. It 
can be done by adding abcut $6 billion each year to 
our program of capital investment which now runs 
about,$22 billion a year. 

Part of this added production will come from ex- 
panding our industries. The steel companies, for ex- 
ample, already have plans to increase their capacity 
almost ten per cent in the next two years. 

But by far the largest part of that $40 billion of 
added production must come from higher produc- 
tivity —raising industry's efficiency 


continued on nert page 























To meet our goals we need to raise our productivity 
five per cent a year. 
Can it be done? 


The answer is an emphatic “Yes.” 


Raise Industry’s Productivity 


McGraw-Hill’s studies of industry’s equipment 
show that there are countless opportunities for im- 
proving efficiency. Our manufacturing industries 
alone need at least $35 billion of new equipment to 
raise their facilities to first class technical standards. 

Here are some of the broad possibilities reported 
by the trained editors of McGraw-Hill’s business 
magazines: 

In many manufacturing plants as much as 40 per 
cent of workers’ time goes into moving materials and 
parts—shifting things about within the plant between 
processes and to and from shipping platforms. 

FACTORY that improved materials 
handling equipment and methods might well cut 
handling costs twenty-five per cent and save annually 
over 650,000 man-years of. unnecessary labor. 

Modern machine tools designed since World War 
II are 40 per cent more productive, on the average, 
than is old equipment. But AMERICAN MACHIN- 
IST surveys show that 95 per cent of industry’s 
machine tools are of designs at least ten years old. 
Replacing them could raise productivity of the meta!- 
working industries at least ten per cent—enough to 
absorb a major share of the metalworking industries’ 
part of the defense program as now planned. 

In coal mining, latest equipment and methods can 
raise productivity sharply. The editors of COAL AGE 
estimate that production of bituminous coal could be 
raised from seven tons per man-shift to ten within 
three to five years. 

Many new textile production techniques are 50 
per cent to 75 per cent more efficient than those in 
use now. If plants could be fully modernized, and full 
use made of latest management methods, TEXTILE 
WORLD estimates that output-per-manhour would 
rise 20 per cent. A FOOD INDUSTRIES study in- 
dicates that modern equipment plus the best man- 
agement techniques could raise productivity in food 
processing at least 20 per cent. 

These are just some of the opportunities that in- 
dustry can seize and by which the nation can profit. 


estimates 


A Nation-Wide Effort 

Of course, industry itself can’t do the whole job. 
Labor, government and all the rest of us must 
cooperate. 

Government's part is to see that its emergency 
controls are so applied that they will increase pro- 
ductivity and thus make possible an early lifting of 
such controls. 

Labor’s part is to help in the development of labor- 
saving methods and machinery and to welcome their 
adoption as the only sure way of continuing to ad- 
vance the American standard of living while main- 
taining the American free way of life. 

For all of us the job is to work constantly for an 
expanding, ever-stronger America with constantly 
growing productivity; not a pinched and shackled 
America cooped up under wage and price ceilings and 
tied toa ration card. 


Challenge to Industry 

Here is a sharp challenge to industry to study the 
best work-methods that are being reported—to use 
every minute and every dollar it can to replace 
obsolete equipment. 

Here is a sharp challenge to government to do 
everything within its power to make its control poli- 
cies and its fiscal policies strengthen the incentives to 
industrial modernization—to demand sacrifice for a 
purpose and not for effect. 

The job to which such opportunities point will take 
time—though nothing holds back adoption of some 
of the simpler improvements in work-methods re- 
ported in business magazines all the time. 

But increasing production is our one best hope that 
we may be spared the full array of price, wage and 
production controls now and be freed eventually from 
all controls. 

General Omar Bradley has said that the protection 

of our national independence calls for “long-range 
commitments that we are willing to carry out.” 
’ A long-range commitment to fight this battle for 
peace with America’s most powerful weapon—indus- 
trial productivity—is the surest guarantee of victory 
for the free world. 

Let’s make that commitment—now—at the be- 
ginning. 


McGraw-Hill Publishing Co., Inc. 








Performance 
with a capital 


PACKARD 


fractional horsepower 


MOTORS 


There is no question about the outstanding 
performance record of Packard fractional 
horsepower motors—their proved ability 
to create customer good will and increase 
the value and trade acceptance of your 
products. 


Hundreds of thousands of Packard quality 
motors—all marked by rugged design, 
expert workmanship and finest materials 
stand as evidence of this superiority. 


Packard specializes in the manufacture of 
fractional horsepower motors. Our resources 

.. our experienced engineering and manu- 
facturing know-how in motor building 
have been concentrated for the past 34 
years in this one field. 


That’s why Packard's reputation for plus- 
performance is described in capital letiers 
—why it will pay you to specify Packard 
fractional horsepower motors . . . for quick 
service, complete satisfaction and lasting 
dependability. 


Sf m4 GENERAL 
MOTORS 


SACRA, 


nee ee 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-FOUR YEARS 
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47 a copy of Silastic Facts 











Long after organic 2 


SILAS! TIC SKE stays Elastic! 


ease ARE oe : ‘ mse o> 
i Bahar it a 


TENSILE STRENGTH 


ULTIMATE ELONGATION 





25 30 35 
Time in Days at 390°F. 


We're talking about an elastomer that retains its rubbery properties 
at temperatures far above and far below the limits of any other elastic 
material. That is indicated by the effects of accelerated aging at 
350 °F. on the properties of two typical Silastic stocks with brittle points 
in the range of —70° to —130°F. 


Silastic is being widely used at temperatures in the range of 250° to 
600°F. and at temperatures ranging from —75° to below —100°F. 
It shouldn't be called a rubber because that term invites comparisons 
that are not valid. At room temperatures, the physical properties and 
abrasion resistance of Silastic are well below the values normally associ- 
ated with rubber. Conversely, at temperatures well within the service- 
able limits of Silastic, rubber rapidly becomes a soft gum or a 
brittle solid. 


The important thing about Silastic is that it retains its physical, chemi- 
cal and dielectric properties over a temperature span of about 600 
Fahrenheit degrees. When you need rubbery properties or good 
dielectric properties in a resilient and flexible material at tempera- 
tures beyond the limits of ordinary rubber, investigate Silastic. 


-¢i *Y. M. REG. U. S. PAT. OFF, 


SEND TODAY! for your 












° No. 10 containing new from +500°F. 
aa data on the properties, 

* pee performances and ap- 
oe splications for all Si- 
= lastic stocks. 
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Atlonta * Chicago * Clevelond + Dalles * Los Angeles * New York * Washington, D. C. 
in Canada: Fibergias Conade Ltd., Toronto ° in Great Britain: Midlend Silicones, Ltd. 
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rubber melts or becomes brittle... ® 

















SILICONE NEWS 


You can expect 200% to 300% 


CONGER LIFE 


with Silicone Base Paints 









Photo courtesy The Dow Chemical Company 
Texas Division, Freeport 


The two 50-foot powerhouse stacks 
shown above were coated in mid 
1947 with a heat-resistant, modified 
silicone-aluminum paint formulated 
by the Kansas Paint and Color 
Company. 

After more than 18 months ex- 
posure to high temperatures and 
corrosive atmospheres, the silicone 
aluminum finish is siiii in excellent 
condition. Plant engineers are con- 
fident of at least another year of 
satisfactory service. Under similar 
conditions ordinary heat-resistant 
coatings broke down completely in 
six or nine months. 

Here's proof that the durability of 
silicone-base finishes more than off- 
sets their slightly higher initial cost. 
Actual increases of 200% to 300% 
in service life mean lower mainte- 
nance costs for your customers— 
greater sales appeal for your prod- 
uct. For more information write for 
pamphlet No. R-24-A. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
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Cave ling a Wl... with Steel? 


Plain or fancy, large or small . . . the living area outside a 
home can be planned to give a big bonus in pleasure. 


And the outdoor furnishings needed to execute such plans 
are plentiful, durable and reasonable . . . because they’re made 
of steel. Steel is America’s great bargain metal for modern living 


As a matter of fact, even the siding of the home above is steel. 
That’s a brand new idea in building . . . siding panels of Weirzin 
electrolytic zinc-coated steel that resist rot, fire, termites, 
fungus and corrosion; provide a wonderful base for paint; 
safeguard home beauty and reduce maintenance costs. 


No other metal—only steel—can give you so much for so little 


WEIRTON STEEL COMPANY 


WEIRTON, WEST VIRGINIA 


ta! sculpture, executed in Weirzin steel, demonstrates 
exceptional workability of this easily fabricated metal. 






















For copies of catalogs described here circle 


corresponding number on Reader Service card. 


(44) BRAKES AND CLUTCHES 
Warner Electric Brake Mfg. Co. Bulle- 
tin 703, 4 pp. A brake, a clutch, and 
a clutch-brake each in a number of 
$1zZeS are ¢ lectrically operated on direct 
current supplied by a power conver- 
sion unit. Cross sectional drawings 
and tables of dimensions for these 
units are included 


(45) HYDRAULIC CONTROLS— 
Blackhawk Mfg. Co. Condensed Cata- 
log 2-B, 4 pp. Cutaway views and 
diagrams are used to illustrate pumps, 
rams, and valves which are designed 
to operate from 1,000 p.s.i. to 10,000 
p.s.i. 


(46) RUBBER DATA—Acushnet 
Process Co. Catalog 50, 32 pp. The 
first two sections describe the com- 
pany’s plant and products. The third 
section, Data, has been compiled to 
give readers a working knowledge of 
the properties and characteristics of 
various rubber compounds. This sec- 
tion includes methods of molding, case 
histories on development of compounds 
for special applications, and a descrip- 
tion of natural and synthetic rubbers. 


(47) HARD METAL CASTING 

Stoody Co. Booklet, 16 pp. This com- 
pany manufactures hard metal alloy 
castings such as those of cobalt-chro- 
mium-tungsten by a centrifugal proc- 
ess which involves casting at a very 
high pressure with a rapid quench. The 
booklet describes the advantages in 
using this type of casting and the limi- 
tations as far as size is concerned. The 
firm’s products are fully illustrated. 


(48) RUST PREVFNTIVES—Dear- 
born Chemical Co. Folder, 8 pp. De- 
scribes chemically inhibited c.atings 
which are designed to prevent metal 
loss under corrosive conditions. First, 
the method of selection is outlined. 
Second, recommendations are made 
according to the degree of vrotection 
required. Third, the cleaning of metal 
surfaces prior to coating is described. 


(19) CONTROL MOTORS—Transicoil 
Corp. Chart, 8 pp. Contains tabulated 


206 


data on physical dimensions and elec- 
trical characteristics of twenty-five 
miniature control motors. Other in- 
formation includes the types of hous- 
ings, bearings, finishes, and similar 
physical characteristics of these mo- 
tors. 


(50) SOLDERING TIPS—Weller 
Electric Corp. Booklet, 20 pp. Pre- 
sents a series of 15 illustrated rules 
to improve soldering techniques. Fol- 
lowing these are some instructions for 
the care of a soldering gun along with 
information concerning the manufac- 
turers products. 


(51) INSULATION TESTING ME- 
TERS—Associated Research Inc., Bul- 
letin 2-A, 4 pp. Lists a group of 29 
instruments for testing the electrical 
charateristics of insulating materials. 
Given are illustrations of a number of 
the models as well as the physical di- 
menions and electrical capacities of 
all of the models. 


(52) MANGANESE STEEL CHAIN 
Taylor-Wharton Iron and Steel Co. 
Bulletin 150, 4 pp. Points out the 
long wearing characteristics of chains 
made of manganese steel. Shown in 
illustrations are the construction de- 
tails of this firm’s chains and some 
of their applications. 


(53) ADHESIVES, COATINGS AND 
SEALERS—Minnesota Mining & 
Manufacturing Co. Booklet, 32 pp. 
Offers tables of properties of adhe- 
sives, coatings and sealers. The prop- 
erties of the product are presented 
from the standpoint of their use, the 
methods of applying them and their 
applications. The adhesives are for 
bonding metal. rubber, glass, plastics, 
fabrics and wood. The coatings are for 
protecting metal against corrosion and 
abrasion, for thermal protection of 
motor housings, and for sound dead- 
ening of metal panels. The sealers are 
used in manufacturing auto bodies, re- 
frigerators and other products. 


(54) HARDFACING ALLOYS—Air 
Reduction Co., Inc., Catalog 11, 20 pp. 
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Divides the hard facing alloys p: 

duced by this manufacturer into thr 

groups, ferrous alloys, non-ferrous : 

loys with a cobalt base, and tungst 

carbide alloys. Each alloy is then d 
scribed, its application and _ typic: 
uses are outlined and the procedur 
for depositing it on a surface is giver 
Dimensional data, a hardness conve: 
sion table, grinding wheel specifica 
tions, and a pre-heating chart are in 
cluded. 








(55) INVESTMEN’Y CASTINGS 
Hitchiner Mfg. Co., Inc., Bulletin, 
pp. Indicates the possibilities and lim 
tations of investment castings. I 
cluded are a number of illustrations of 
parts than can be formed by invest 
ment casting for a varie*y of fields 


(56) AGE-RESISTOR FOR "U"°8ER 

-American Cyanamid Co. Technica] 
Bulletin 815-A, 24pp. After discussing 
the physical and chemical characteris- 
tics of this antioxidant, the bulletin 
goes on to describe a series of tests, 
each of which is displayed in tabular 
form or by graph, comparing the 
effect on rubber of adding various 
amounts of this product. Among thes« 
are tensile tests, tensional creep tests, 
light exposure tests, and a number of 
others. 


(57) LABORATORY APPARATUS i 
AND SUPPLIES—Burrell Corp. Cat- 
alog 450, 986 pp. Lists and describes 
25,000 items of labortary apparatus 

and supply. Its principal feature is a 

cross index system whereby items are 

listed by name and again, separately, 

by function. 


(58) HYDRAULICS—Sun Oil Co. 
Technical Bulletin B-4, 44 pp. Contains 
a treatment of the principles of hy- 
draulics and the components of hydrau- 
lic systems. All the types of each of the 
four major components, the oil reser- 
voir, the pump, the valves and the 
hydraulic motor, are explained, and 
their functions are diagrammatically 
shown. Selection of oil for the 
hydraulic system is the concluding 
topic. In this section, the properties 
of oil are examined and the types of 
oil available are listed. 


(59) MOTOR STARTERS—Allis- 
Chalmers Manufacturing Co. Bulletin 
14B i410A, 12 pp. Built for 2,300 to 
5,000 v squirrel cage wound rotor and 
synchronous motors, this line of motor 
starters is described with the aid of 
diagrams and illustrations. Used in 
this motor starter is the company’s air 
break contractor which is more fully 
presented in a separate folder, Bulle- 
tin 14B7303, that is also available. 


(60) SILVER ALLOY BRAZING- 
Handy and Harman. Bulletin 20, 24 
pp. After discussing the firm’s prod- 
ucts, two silver brazing alloys, one 
of which is used for joining ferrous 
and non-ferrous materials and the 
other for joining non-ferrous materials 
only, the booklet continues with a pre- 
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Designers and users of special machinery will would be necessary . . . results in important 
appreciate this information on KAYDON-pioneered weight-reduction . . . makes possible the creation 
deep-flame-hardening which has helped remove of unusual designs that accommodate minimum 
bearing-limitations that heretofore proved to be sizes of bearings in the space available . . . per- 
serious handicaps. mits unusual shapes, very large diameters, and 


This new KAYDON technique in deep-flame-harden- extremely thin sections, all of which greatly 


ing hardens only the raceways of the bearings. facilitate mounting. 


This permits the races themselves to be accurate- Write for this Bulletin on KAYDON Deep-Flame- 
ly drilled, tapped and gear-cut . . . eliminates Hardening . . . and when vou need the unique 
many of the surrounding parts which normally services offered, contact KAYDON of Muskegon. 


KAYDON Types of Standard or Special Bearings: Spherical Roller ¢ Taper 
Roller ¢ Ball Radial ¢ Ball Thrust ¢ Roller Radial © Roller Thrust 
THE ENGINEERING CORP... MUSKEGON, MICH. 


. ALL TYPES OF BALL AND ROLLER BEARINGS 4" BORE TO 120 OUTSIDE DIAMETER 7 
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TLC LUA COe 
Millions of Operations 


semi-knife-edge bearing 
reduces frictional wear 


This is Ward Leonard’s new Bulletin 110 Midget 
Relay for long, trouble-free service, particularly in 
equipments subject to vibration. 

Exceptionally good vibration characteristics are due 
to proper proportioning of contact masses and spring- 
ing combined with heavy pressures on both normally 
opea and normally closed contacts. 

Higher contact ratings than most midgets. Available 
up to 3-pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass-fiber tubing. 
Write for Bulletin 110. Ward Leonard Electric Co., 
63 South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


| a es Contos 
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RESISTORS «+ RHE TA 
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| corrosion resistance. 
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New Catalogues conti 
sentation cf the problems involve 
designing joints for brazing, the st 
to follow in brazing, the heating 

diums that may be employed, and 
method of finishing the part af 
brazing is completed. 


(61) FLEXIBLE HOSE AND FIT. 
TINGS—aAeroquip Corp. Bulletin 1 

6 pp. Illustrates and briefly descri! 
flexible hose and its fittings and li 
in tabular form the sizes and ot} 
characteristics of each product. | 
cluded also is some descriptive matter 
on the company’s couplings. 


(62) WELDED STEEL TUBING 
Brainard Steel Co. Bulletin, 8 | 
Shows the manufacture of weld 
steel tubing by means of a diagra: 
matic sketch. Continuing with 
outline of the advantages both from a 
structural and a fabricating point 
view, the bulletin goes on to point 
out applications in which these ad- 
vantages may be secured. Tables 
showing weight per linear foot and 
size and gage tolerances conclude th« 
discussion. 


(63) WELDMENTS—Graver Tank & 
Mfg. Co., Inc. Booklet, 20 pp. Con- 
tains many illustrations of structures 
fabricated by welding. Examples are 
gear blanks, tanks, furnaces, locomo- 
tive hood superstructures, and gear 
cases. A running commentary brings 
out the advantages of using weld- 
ments and the services that are avail 
able in this company. 





(64) MOLDED RUBBER PARTS 

Allis Rubber Corp. Booklet, 32 pp 
Begins with a brief description of 
each of the more common synthetic 
rubbers and then yoes on to explain 
how they are compounded with othe 
materials to produce a substance with 
the desired properties. The fabrica- 
tion techniques such as extruding, 
molding, inspection and trimming are 
the next subjects, and they are fol 
lowed by a series of examples of parts 
made from the various synthetic rub- 
ber compounds. Included is a chart 


| comparing the properties of natural 
| rubber and the 
} compounds. 


various synthetic 


(65) TAPE—Bauer & Black, Div. of 


the Kendall Co. Booklet, 10 pp. Lists 
the twenty-four tapes manufactured 
by this firm. Each is illustrated, and 
accompanying each is data concerning 
its backing, thickness, adhesion quali- 
ties, tensile strength, dielectric 
strength, insulation resistance and 
Suggested ap- 
plications are shown. 


(66) THERMOMETERS — Electric 
Auto-Lite Co. Bulletin, 4 pp. Con- 
tains information concerning a group 
of dial indicating and _ recording 
thermometers. Each comes in a num- 
ber of models which are illustrated. 
Available also is a bulletin which con- 
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» Catalogues .... continued 


ns itself with the features and 
ration of the recording thermo- 
ter only. A third bulletin describes 

company’s recording pressure 


ge. 


i7) ELECTRICAL CONTROLS AND 
‘ESISTORS—Clarestat Mfg. Co. 
atalog 50, 20 pp. Outlines the firm's 
ne of products which include con- 
ols, resistors, rheostats, voltage 
gulators, TV beam benders and con- 
ant impedance output attenuators. 
ach product is described briefly, and 
vr each is given the models in which 
t is available. 


(68) HEAT MEASURING DEVICES 
Wheelco Instruments Co. Bulletin 
rC-8, 38 pp. Proper selection of a 
heat measuring device depends on the 
temperature range that is to be 
measured, whether duty is continuous 
or intermittent, the atmospheric con- 
ditions that are present, and the loca- 
tion of the heat source to be measured. 
Shown are a line of thermocouples, 
radiation detectors, resistance bulbs 
and their accessories, each of which 
is designed to suit a given set of these 
conditions. Information on how to 
make a thermocouple, how to check 
thermocouples and pyrometers as well 
as tabulated data and charts relating 
temperature to voltage for the various 
thermocouple materials is offered. 


(69) GASKETING — Products’ Re- 
search Co. Bulletin, 4 pp. Described 
is the company’s adhesive back, im- 
pregnated felt gasketing. Sizes and 
properties are discussed, and some 
illustrations of its application are 
presented. 


(70) CORROSION-RESISTANT 
PLASTICS—Munray products, Inc. 
Folder, 8 pp. Offers a group of plas- 
tic products such as coatings, piping 
and tubing, and linings which are de- 
signed to resist corrosion. In addition 
to illustrative matter displaying the 
products and their application, there 
are tabulated data concerning their 
properties and corrosion test results. 


(71) STAINLESS STEELS—Cruc- 
ible Steel Company of America. Book- 
let, 32 pp. Examines the equipment 
problems in each phase of the textile 
industry and points out wherein the 
types of stainless steel may answer 
them. The booklet is replete with 
illustrations and diagrams and in- 
cludes charts comparing the types of 
stainless steel as to chemical composi- 
tion, strength, cost, and other factors. 


(72) SPEED REDUCERS — Falk 
Corp. Engineering Bulletin 3110, 16 
pp. Provides selection information, 
dimensions, rating tables, and service 
factors for a line of right angle speed 
reducers complete with motors. Three 
models are available. The first mounts 
a foot type motor on a bracket carried 
by the speed reducer frame. In the 
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Same 
Mounting 
as AC 
Contactor 


SOLENOID CONTACTORS 


save installation time 


+ 





Unit construction — 
Fit standard AC mounting 


Now, with this modern, compact solenoid-type con- 
tactor ... you'll no longer have the ouisance of drilling 
special holes for each component and furnishing spe- 
cial insulation. 

Ward Leonard's new Size 1, 2 and 3 DC Solenoid 
Contactors are wnit-insulated—and have metal base 
plates which fit AC contactor dimensions. 

Same accessibility of wiring as AC contactors... 
silver-to-silver contacts . . . components interchange- 
able with AC contactors. 

Write for new Bulletin 1950. WARD LEONARD 
ELECTRIC CO., South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
| * a EO BO 


. 
RESISTORS «+ RHE TATS + RELAYS - NTROL DEVICES 
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your precision tf 
metal parts Pd 


TORRINGTON 


made by 


Special equipment and volume pro- 
duction enable us to save for you on a 
wide variety of precision parts made 
to order. 

Typical are mandrels or spindles 
for mounted grinding wheels, abra- 
sive points, felt wheels. Shank diam- 
eters to .500”, close tolerances, cen- 
terless ground if desired. Chuck ends 
rounded, no burrs. Sharp, clear uni- 
form knurls. Concentric tapers. Man- 
drels accurately hand-straightened. 

We are also set up to make for you 
such parts as special rollers, studs, 
dowel pins, screw driver and ice pick 
blades, surgical and dental instru- 
ments, pen and pencil barrels, instru- 
ment shafts and pivots, special nee- 
dles, ete. 

Send your prints and specifications 
today for a prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 


Makers of 


TORPINGTON 4//7/; BEARINGS 





| pany’s corrosion and abrasion resist- | 


New Catalogs 

second, a flange type motor mounts 
directly on the speed reducer housing. 
In the third, both the motor and the 


speed reducer mount on a separate | 
‘ -- | 
Speeds range up to 1,750 rpm 


base. 


and power output up to 50 hp. 





(73) MATERIALS SELECTION 
CHART—Cooper Alloy Foundry Co. 
Folder, 4 pp. Lists a number of cor- 
rosives and indicates which of a series 
of steels and other alloys will give 
satisfactory service when used with 
them. The metals appear in order of 
increasing cost for a given chemical 
that the economical satisfactory 
metal can be picked out easily. 


sO 


(74) COLD PRESSURE WELDING— 
Kolcweld Corp. Folder, 4 pp. Using as 
examples a number of problems sub- 
mitted to this manufacturer for solu- 
tion, this folder shows how the proc- 
ess of cold pressure welding can eco- 
nomically replace other assembly 
methods. 


(75) TEFLON PACKINGS—Garlock 
Packing Co. Bulletin, 8 pp. Describes 
a line of packings 


and can be used in 
range from —90 F to +500 F. The 
packings are available in braided or 
molded types, and the gaskets come in 
solid or envelope forms. 


(76) MOISTURE REMOVAL—Jas. 
A. Murphy & Co. Booklet, 28 
Cutaway views and diagrams are used 
to explain the functioning and the 
features of a group of products de- 


| signed to remove moisture and other 
The 


matter from compressed air. 
products include a moisture separator, 
strainer, moisture trap, aftercooler, 
and a combination aftercooler, sepa- 
rator and filter. Each in a 
number of designs. 


comes 


(77) PLASTIC MOLD CASTINGS— 
Ohio Precision Castings, Inc. Booklet, 
18 pp. This firm supplies castings pro- 
duced from plaster molds made of 
such materials as brass, bronze, alumi- 
num, and beryllium copper alloys. The 
booklet is made up of displays of parts 
made by this process for a number of 


its customers. 
| 


(78) ANTI-CORROSION COATING 
—Industrial Metal Protectives, Inc. 
Bulletin, 8 pp. Presents case histories 
of typical applications of the com- 


| ant coating as well as specifications 





for the two formulations of the coat- 
ing and data on surface preparation 
and methods of application. 


(79) NEOPRENE BELTING—Bald- 
win Belting, Inc. Catalog 2 pp. De- 
scribes a neoprene belting designed 
for light conveying and transmission 
work. A table of specifications is in- 
cluded and applications are indicated. 





continued | 


and gasketing | 
| materials made of Teflon which are | 
| inert to chemicals, are heat resistant | 
a temperature | 


pp. | 
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Here’s how to anchor 
a cordset to an 
electrical appliance 
to Increase 
Product Life 

































Slip a HEYCO Nylon Strain Relief Bushing on wire 
(Heycos eliminate cord wear at chassis entrance.) 





Snap HEYCO into chassis hole. (The Heyco imporrs 
@ positive non-slip grip; does not injure wire.) 


HERE’S WHAT A HEYCO WILL DO 


1. Save time— reduce costs 

2. Absorb cord pull, push and torque 
3. Insulate wire at chassis 

4. Prevent fraying 

5. Eliminate tying knots 

6. Improve appearance of product 


HEYCOS ARE USED ON MANY PRODUCTS 
You will find HEYCOS being used on 
an increasing number of nationally 
known appliances... toasters, heat- 
ers, clocks, roasters, mixers, record 
players, radios, television sets, toys, 
lamps, polishing machines, etc. 


HEYCOS ARE MADE IN 11 SIZES 
for clock wire to $-10/3 cable 


ZB 


t7 














C. S.A. 


MAKE SURE YOUR PRODUCT 
1S DOUBLY PROTECTED 
BY A HEYCO STRAIN RELIEF 





om<Oxvuvp 








HEYMAN MANUFACTURING CO. 
KENILWORTH 3, N. J. 








HEYCO ELIMINATES STRAIN ON TERMINALS 
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THERE’S A NUMBER HERE YOU SHOULD MEMORIZE 


Do you find it hard to get certain alloys and sizes of 
aluminum? If so, your nearby, helpfu/ Kaiser Aluminum 
Distributor is a good man to keep in touch with. 

He’s one of the nation’s leading materials suppliers. 
He knows the aluminum industry...and he’s backed 
by the fully integrated resources of Kaiser Aluminum 
& Chemical Corporation. 

That doesn’t mean your Kaiser Aluminum Distributor 
can always meet your requirements, but it does mean 


he represents your best bet today! 

So memorize the telephone number of your nearby 
Kaiser Aluminum Distributor! It’s listed on the tele- 
phone page above. 


Kaiser Al 


ninwn 


KAISER ALUMINUM & CHEMICAL SALES, INC., KAISER BLDG., OAKLAND, CALIF. + OFFICES IN MAJOR CITIES 
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MEETINGS 





| December 26-31 


AMERICAN ASSOCIATION FOR TI 

| ADVANCEMENT OF SCIENCE—Annu 

Meeting, Public Auditorium ar 

STANDA De P, | Downtown Hotels, Cleveland, Ohio 


\ ~ Me MEY December 29 
j | 2 
L | T T * E $ E C 0 ND / oy SCIENTIFIC RESEARCH SOCIETY 0 
$ e ———— | AMER(tCA—Annual Convention, Al 
oad | lerton Hotel, Cleveland, Ohio. 
January 8-12 
SOCIETY OF AUTOMOTIVE ENGI 


Elapsed time intervals can be NEERS—Annual Meeting and Engi 
' eri isplay, k-Cadillac ; 
measured down to Y“ooth second with a | dat wn’ hous Hes 


January 10-12 
STAN DARD PRECISION TIMER | SECOND HIGH FREQUENCY MEAS 


UREMENTS CON FERENC I sponsored 
The world’s most accurate (and rugged) tirne meas- jointly by the American Institute o! 


Electrical Engineers, the Institute of 
. Pan) 

uring instrument. Available in 8 models as shown Ralia Manincess and the Wisiena 

below: Bureau of Standards—Hotel Statler, 

Washington, D. C. 





a MODEL READS TOTALIZES ACCURACY —\ | January 18-20 

SociETY OF PLAsTIC ENGINEERS 

1/5 sec. 6000 sec. + .1 sec. Annual National Technical Confer 
ec 60 min. Cpe ence, Hotel Statler, New York City. 


H . e é ‘ , 9 

1/100 min. 60 min. .002 min. January 1 

Mal LEABLE FOUNDERS SOCIETY 
ee ar aes. 02 sec. ‘| Semi-Annual Meeting, Hotel Cleve 


1/1000 min. 10 min. 0002 min. land, Clevelan | Ohio. 
1/100 sec. 60 sec. 01 sec. January 22-26 


AMERICAN SOCIETY OF HEATING 
1/1000 sec. -360 sec. -001 sec. AND VENTILATING ENGINEERS 


MST-500 1/1000 sec. 30 sec. 002 sec. Tenth Heat and Ventilating Exposi- 


tion, Bellevue-Statford Hotel, Phila- 

Manually and Electrically Operated Portable Cases or Panel delphia, Pa. 

Mounting optional changes to conform to customers’ require- January 29-February 1 

ments. INSTITUTE OF AERONAUTICAL SCI- 
ENCES —Nineteenth Annual Meeting, 

Hotel Astor, New York City 

Special Timing Problem. Our engineers are ready to February 18-22 

consult with you, and design timers to meet\special timing AMERICAN INSTITUTE OF MINING 

problems. AND METALLURGICAL ENGINEERS 


OTHER PRODUCTS ee * 


Standard Chrono-Tachometers, Custom-built Laboratory Tes! March 5-9 
and Distribution Panels, School Time Program Systems, Hos- AMERICAN SOCIETY FOR TESTING 
pital Doctor Paging and Nurse Call Systems. MATERIALS—Spring Meeting and 


Committee Work. Netherlands-Plaza 
WRITE FOR BULLETIN NO. 153 Hotel, Cleveland, Ohio. 


March 19-23 
s1A N D H f D SEVENTH WESTERN METAL CON- 


GRESS AND WESTERN METAL Expo- 


THE STANDARD ELECTRIC TIME CO. reece cet ose 
e | American Society for Metals—Oakland 
95 LOGAN STREET SPRINGFIELD, MASSACHUSETTS Auditorium, Oakland, Calif. 
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an 
imaginative 
ph otogra pher 
uses 


cellular rubber 
to 

improve 

his 


equipment 





ae 
xe 


Uniform, dustless, printing contact 
In plac e of felt, Mr. Stock substituted 


Spongex on this photograph printer. 


Portable motor no longer “walks” away from its job 


Jack Stock’s portable motor “walked” away every time he put . ' 
° ey 4 Contact on film negative Is more 
it to work. He mounted the motor on Spongex cellular unifeum snd the tendenes 
rubber—now it stays on the job. Spongex absorbs the of felt to pick up dust is avoided, 


vibrations that give legs to portable motors. 


Mr. Stock is in the commercial photography business; he a 
doesn’t manufacture motors. As a neighboring businessman in \ 
Shelton, he is well acquainted with the properties of 
Spongex cellular rubber. Now he mounts all his motors, 
stationary and portable, on Spongex. 

Smaller illustrations show other ways Spongex helps to produce 
better results in Mr. Stock’s business. 


If you have a vibration, . 
insulation, cushioning, s 
gasketing, sealing or sound 
damping problem, think about 
Spongex. Cellular rubber 


does not become a “product” ; Ri, 
until you make it one in Z . “i . 
your application. Y Be. Peres 


Seal against light and dust 


¥ 


. 


— on 
GS Les — 
3 a ent i 
se = 





Technical Bulletin on Sponge 


Resilient 7 i 
Rubber available on request. ee ee ee 


In installing this copy camera attach- 
ment, custom made by Mr. Stock, 

on top of a photograph enlarger it was 
essential to block out dust and light. 

A Spongex gasket performs perfectly 


This dry mounting press is fitted wit! 
a resilient Spongex cellular rubber 
hase. Spongex equalizes pressure 

to mount photographs evenly 


and more securely on their backing 


The World's largest specialists in Cellular Rubber 


THE SPONGE RUBBER PRODUCTS COMPANY 


302 Dery Place, Shelton, Conn. 
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% SELF-STACKING BOXES— 
SEE INSIDE AT A GLANCE. 


te SELF-NESTING—SAVE 
STORAGE SPACE. 


%& NO METAL RIMS, HINGES, WIRES TO 
REQUIRE REPAIR OR COLLECT DIRT 
AND RUST. 


%& MOLDED RIMS GIVE GRIP 
ON ALL 4 SIDES. 


%& NO CREVICES TO COLLECT 
BACTERIA, DIRT OR DUST. 


we GREAT RANGE OF 
WIDTHS AND DEPTHS. 


% 4 COLORS FOR FAST 
DEPARTMENTAL SEGREGATION, 


Add to these, the other famous Royalite advantages, and 
you will see why our new design is widely acclaimed by 
both employees and management. 


U.S. ROYALITE IS... 
e Lightweight 
e Quiet to handle 
e Shatterproof 
e Non-splintering 
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U.S. ROYALITE 


e Non-warping 


e Non-corrosive 
e Waterproof 


e Stainproof 


TOTE BOX 


WHICH BOTH STACKS 


oJ} 


e Not affected by 
most acids, alkalies 
e Odorless 


e Non-conductive 


UNITED STATES RUBBER COMPANY 


Serving Through Science 
2638 North Pulaski Road, Chicago 39, Illinois ® 
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Diophragm Gas Valve 


Stip Stem Globe Type 
Motorized Valve 


HONEYWELL CONTROL VALVES 
ane 
Tucrpensive - Dependable - “Jrouble-"ree { 


You'll find the right control valve for your product in the Honeywell Line 


whether it must be pneumatically or electrically operated. There's a wide 
variety of types and sizes—for pressures as low as a few inches of water up to 
1200 psi. Their extreme ruggedness and dependability have met the test of 
service in thousands of systems throughout industry. Low in cost. easy to in- 
stall and requiring little or no maintenance . . . they return big dividends in 
years of uninterrupted, trouble-free operation. 


Investigate the complete Honeywell Line now! Convince yourself of the many 
advantages of these valves for built-in equipment in systems or parts of 
systems. For specific information on any type call in your local Honeywell 
Engineer . . . he is as near as your phone! Or write for Catalogs 8202 and 8303. 
MINNEAPOLIS-HONEYWELL RecuLator Co., Industrial Division, 4459 Wayne 
Ave., Philadelphia 44, Pa. Offices in more than 80 principal cities of the 
United States, Canada and throughout the world. 


FOR BETTER PROCESSING 


BROWN INSTRUMENTS 









Low-lift Valve 






Honeywell 











SPECIFY R/M VEE-FLEX§ 
the packing ring with 
the automatic sealing action 


R/M Vee-Flex Packing Rings have been used for years to insure efficient . 

sealing in valves, pumps, hydraulic cylinders, rams, pistons, lifts, accumu- 

lators, shock absorbers, and other equipment. } 
They are available in sizes for all applications in modern machinery. 

Special materials are provided for use in contact with oil or food handling 

equipment. 

The rings are designed so that fluid pressure automatically spreads the 
lips and thus increases the efficiency of the seal against rod or stuffing box | 
wall. When pressure is released, the rings contract, thus decreasing friction 
and making possible longer service. 

R/M Vee-Flex Rings nest together in sets, providing a multiple seal in 
limited space. “Finger-tight” adjustment is all that is necessary to insure 
sealing. Fill out the coupon below for complete information on Vee- 
Flex Rings. 


| RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, MANNHEIM, PA. 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, $.C.; Passaic, N.J. 


—_——_——— =— —— —s ae eee ee ee ee eee SE i 
1 RAYBESTOS-MANHATTAK, INC 
RAYBESTOS-MANHATTAN, INC. PE-120 J Manufacturers of Packings® Asbest 
Packing Division, Manheim, Pa. Textiles * Mechanical Rubbe 
| ; I Products « Abrasive and Diamor 
GENTLEMEN: Please send me a free copy of the R/ M Vee-Flex J Wheels « Rubber Covered Equipme 
bulletin. Brake Linings * Brake Blocks [e—— 
i Clutch Facings « Fan Belts « Radiat 
| Name 1 Hose « Puwdered Metal Produc 
Bowling Balls 
Position | 
Company . 
Address , 
City Zone State I 
NJ 
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NEW PHOTOGRAPHIC MATERIALS... 
\ NEW DRAFTING SHORT CUTS 


Eliminate Costly Retracing 


at INGERSOLL-RAND 
Phillipsburg, W. J. 









“Ink quality’ file copies of pencil drawings are Old, soiled, or damaged drawings are restored 




























produced with Kodagraph Autopositive Cloth with Kodagraph Autopositive Paper 

Instead of making expensive “ink on cloth” tracings of When such drawings are taken from the files, the call 
its original drawings, Ingersoll-Rand simply reproduces is for Kodagraph Autoposic. ve Paper—to eliminate hours 
them on Kodagraph Autopositive Cloth. This new photo- of expensive retracing time, This low-cost, high-contrast 
graphic material produces positive copies directly (like photographic material increases line density . . . cleans 
Kodagraph Autopositive Paper and Film) . . . without up backgrounds . . . in many cases delivers serviceabk 
the negative step... without darkroom handling. No intermediates that require no handwork at all. Drawings 
special equipment is required, either: a photocopy ma- in very poor condition are restored by Ingersoll-Rand 
chine is used for the exposure operation . . . standard in the following manner: after an “Autopositive” is 
photographic solutions for development. Result: inter- made, stains, creases, and other unwanted elements are 
mediates that have the sharpness, the sparkle of new removed with eradicator fluid or razor blade. Then, the 
ink tracings . . . with non-smudging, dense photographic print is used to produce a second “Autopositive,” which 
black lines on a durable white cloth base. is touched up with pencil if necessary. 





Standard units are added to new drawings with Additional advantages of using Kodagraph 


Kodagraph Autopositive Film Autopositive intermediates 
Among the many ingenious drafting short cuts devel- Sharper, cleaner blueprints are produced—at ut 
oped by Ingersoll-Rand is the use of Kodagraph Auto- practical speeds—because Ingersoll-Rand makes t! 
positive Film overlays made from standard-component trom “Autopositives” instead of its perishabk ginal 
drawings. These transparencies are kept on file... and drawings. This way—there’s far less chance of “re g 
taped to new drawings whenever necessary. Following errors” in the shop. And valuable originals are protected 
this, the composite is reproduced on Autopositive Papert against machine wear and tear . . . constant handling 
Result: a photographic intermediate of uniform line ire kept safe in the files available for reference 
density plus important savings in drafting time. revisions only. 
. raph /\utepesitive Waterials 
st X® oclagr SU | OU “ UW, M lait, SU U CUS) 
be 
aa 
or The Big Mew Plus” in engineering drawing reproduction 
re 
ck ie can Gin ane Gan GED GED GED GED GD GED GIDE ED aE EE aDanaDananes — oe oe ew MAIL COUPON FOR FREE BOOKLET 
at : . 5 
IC Learn in detail how you EASTMAN KODAK COMPANY - 








can use Kodagraph Auto- 


Industrial Photographic Division 


Rochester 4, N. 


l 
| 
| 
positive Paper, Cloth, and | 
| 
products which you, or on 
| 
| 
| 
| 
| 
| 






Film — the revolutionary 


Please send me a copy of vour illustrated booklet 


your local blueprinter, can ill the facts on Kodagraph Autopositive Materials 


‘iving 
process quickly, economl- : 
cally. Write today for a 
free cop. ot Modern 
5 Document and Drawing 


Reproduction.” 


N ini — iceman: 


‘“<. a Kodalk 
City State 


TRADE MARK 
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STANDOUT 


IDENTIFICATION 





Give your product an extra measure of distinction 
with a sparkling metal name plate by the Chicago 
Thrift Co. Skilled craftsmen, working with the 
finest equipment, and with the benefit of long 
experience, produce plates of outstanding appear- 
ance and enduring quality. 

In addition to name plates, instruction plates, 
dials, panels, scales, etc., we are equipped to apply 
special finishes to aluminum, brass, steel and other 
metals including 

ANODYZING 
by the exclusive Alumilite process, which provides 
a protective coating and offers a wide range of 
attractive coloring on aluminum. 

For detailed information, call or write 


CHICAGO THRIFT COMPANY 
1555 N. Sheffield Ave., Chicago, Mlinois 











®eeweeeeeoeoeoeoeeeeeeeeeeoeeeeeeeveeeeeeeeeeeeeeeeeeeeeeee 


ADDED 





SALES APPEAL 





Enduringly fine appearance makes a metal name 
plate by the Etching; Co. of America a worthy mark 
for a worthy product—for lasting identification, 
for clearness and permanent readability. Let us 
help you create a name plate which adds sales 
appeal to your product. Metal plates by the etched, 
lithographed or screen process are ideal, not only 
for product identification, but also to carry in- 
structions and other important data. Send a rough 
sketch with specifications for quotation—or write 
us fully. 

In addition to name plates we produce high 
quality metal and plastic dials, scales, instrument 
panels, and etched metal panels for elevators and 
architectural use. 


ETCHING COMPANY OF AMERICA 
1520 Montana St., Chicago, Illinois 
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Important Notice to all readers of Product Engineering 








BOSTON GEARS cut 


TRANSMIT MORE HORSEPOWER “a 
RUN QUIETER — LAST LONGER \ 


ASK THE NEAREST BOSTON GEAR DISTRIBUTOR to show you a 























c 
pair of Boston Gears cut 20° Pressure Angle. See for yourself 20 
why they are stronger and will take loads otherwise requiring 
heavier pitch, larger pitch diameter, more expensive, 14144 
angle gears. Design them into your equipment. 
ARP 
eo 24a eee ee eee 





PP -, 


WAZ. 





are made with 
Sj a 20° Pressure Angie and with flat (not 
| tocked i ; , 
Pressure Angle are stocke é _ / “cupped”) gear end surface for quick, compact, 
12-10-8-6 and 5 pitch ,,, precise assembly and quick, sure alignment 
* Cc B COMPLETE INFOR- 5 x 
sizes. Consult your new Boston = mation on Boston “when installed. Available from nearby stock. 


Gears write for free 


Gear Cotalog No. 55. mene ss «© See Catalog No. 55. 


cut 20° 
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Four sizes . .. all available from stock with stock product 
economy ... with capacities up to 27 H.P. and developing 
output speeds from 115 to 330 r.p.m. 


No special engineering required. No foundation to provide. 
No flexible couplings. No sliding base. No “lining-up” 
difficulties. No expensive installation. Stock Taper-Lock 
sheaves prescribed for each job to provide desired speeds. 


Reducer locks on the shaft-to-be-driven with a steel locking 
collar on each side of unit. 


Unit is driven through any V-Belt Drive. This absorbs shock 
loads. Speeds can be varied by simple change of sheave. 
Interchangeable bushings adapt shaft sleeve to different 
shaft sizes, making application to other machines practical 


and easy. 





_ Torque arm, fastened to floor or any fixed object, anchors 


the reducer unit. Turnbuckle in torque arm provides fast and 


accurate adjustment of belt tension. 


Compact. .. light in weight (size 12 weighs 49 pounds)... 
yet extremely rugged. Cast iron housing. Helical steel gears, 
shaved for quiet operation, heat treated for long life. Gener- 
ous capacity deep groove ball bearings. 


Backstop available from stock when required. Simple and 
positive. Easily installed on input shaft. Sealed from dust and 
dirt inside the reducer housing. 


The new Single Reduction TORQUE-ARM SPEED REDUCER 
is a DODGE product—which means fine engineering; 
quality manufacture. Get all the facts. WRITE for bulletin 


with selection tables. 
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TORQUE-ARM 
SPEED REDUCERS 


















ft: 2 





HE is a wholly new opportunity for import- easier to install and much more flexible in its 
ant savings on drive reduction where re- application than floor mounted reducers. 

quirements for output speeds range from 115 to = Dodge SINGLE REDUCTION Torque-Arm Reducers 
330 r.p.m. Dodge announces the first and only can be delivered right from your Distributor’'s 
shaft-mounted reducer designed for these output = stock. Simply give him your horsepower re- 
speeds. quirement, the desired speed and size of the 


This new SINGLE REDUCTION Torque-Arm Speed shaft to be driven, and he will furnish this 
Reducer provides the same big advantages in complete speed reducer package to fit your 
this range that its companion, the Double Re- _job accurately. 

duction Torque-Arm, has brought to the field of | Write us for Bulletin A602 with details, specifi- 
lower speeds. It is practical and economical, cations and easy-to-use selection tables. 


DODGE MANUFACTURING CORPORATION + 1200 UNION ST., MISHAWAKA, INDIANA. 
«a 






ok for } 


> 
Dp G CALL THE TRANSMISSIONEER, 


of Mishawaka, Ind. 
PLETE LINE OF SHAFT-MOUNTED SPEED REDUCERS 


AMERICA’S MOST CO 
PEE 
DOUBLE REDUCTION 5 
CAPACITIES TO 25 H.P, 
> 
OUTPUT SPEEDS 
12 TO 110 RPM. 


Nees ae SINGLE REDUCTION 
; CAPACITIES TO 27 H.P. | 
@Géee :-:=- G6 Gee 
it NS TO 336 RPM. 
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PONDER WETAL 
git 


This centrifugal clutch assembly 
a 
WiA8 thu for fractional horsepower motor-drives 
was designed for powder metal production. 


Cup and flange offer high friction properties 


because of the iron-base powder metal surface. 


Shoes of leaded iron give maximum relative friction. 






Porous leaded bronze bushings assure self-lubrication for the life of the part. 


All this . . . and low cost too! Powder metal cost is far below 


that of all other manufacturing methods for this part. 


Often powder metal production is ideal. Often a little redesigning 
suits a part for the powder metal process. Then the manufacturer gets the benefit of special 


characteristics, high production, fine tolerances without machining ...and low cost. 


Take nothing for granted however. Talk with experts 


... for example, Stokes engineers, who make STOKES MAKES Vacuum and Special 
no parts, but make the presses. Stokes will guide Processing Equipment, High Vacuum 
you in design and materials, calculate your Pumps and Gages, Pharmaceutical 
savings, or refer you to a skilled Equipment, Industrial Tabletting 
powder metal processor. and Powder Metal Presses, 
Plastics Molding Presses, 
Water Stills and 


[ii] F.J. STOKES MACHINE COMPANY °"""""” 





F. J. Stokes MAcHINE ©O. [) Please send me “Two Dozen Years in Powder Metallury.” 





PHILADELP“IA 20, PA. 


5900 TABOR ROAD () Our parts of blue prints are attached together with 
PHILADELPHIA 20, Pa. production requirements, for your analysis. 
NAME ee 
Conspany ———-__— Parts illustrated were made by 
The Wel-Met Co., Kent, Ohio 
ADDRESS a 
City . 7 —— Sl (lc STATE. GZ 
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TORQUE Ate 41°: 


---plus 70 


outstanding clutch ac 


with @ WCKERS 


Miagnectutch* 





Never BEFORE in clutch his- 

tory has.one product offered 

all these design and oper- . 

ating features! Check them Samana A 


designed for high 
. By equire- power slip service. 


Dry magnetic torque 
marge maximum to minimum torque 
ar on torque transmit-ing surfa 
Fast respons 
Small control power 
i to remote control 
Rtrically controlled 


NA RGAEL RI 
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ave you made 


the right choice? 


...if you're designing for 


lower costl__.__ 


Let's consider your power transmission equipment. You 
know that substantial savings in first cost. . . in operating 
cost... in overall cost can be realized through proper 
selection and application of power transmission equipment 
in your machines. 

There is no one best method for all equipment. BUT 
there is a right answer to each machine for driving, timing 
and conveying. In the complete Chain Belt line, you can 
find an answer to the vast majority of applications. Because 
they are not handicapped by the limitations of a limited 
line, Rex Field Sales Engineers can help you select the 
exact type of chain that is right for your machines... for 
lower costs all along the line. 

Perhaps you have been using a finished roller chain, yet 
speed and load conditions are such that a cast chain or 
double-pitch roller chain will operate equally well at lower 
initial costs. 

Perhaps you have been using a cast chain, yet speed 
requirements demand a roller chain for efficient operation. 
It may be that your machine demands exact timing through- 
out its life. Only finished roller chain will answer this need. 
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a OTHER 


Your equipment may be required to operate in dusty, dirty 
conditions. Chabelco Steel Chain can save you and your 
customers money here. 

You may be using too heavy a chain for the service co 
ditions under which your machine is to operate. The Re» 
Man will help you select the right chain that will do the 
job effectively at lower cost. 

The complete Chain Belt line provides a chain to exact!) 
suit virtually every application. In those instances wher¢ 
belts or gears may be better, the Rex Field Sales Engine 


can tell you why you should use these mediums for bes: 


results. 
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Rex Cast Pintle Chain 





Baldwin-Rex Double Pitch Rollur Chain 






é 






Rex Chabelco Steel Chain 








Your Rex Field Sales Engineer will be happy-to 
consult with you regarding your application 
problems. He may be able to help you make 




















substantial savings. Call or write your nearest SS. 
Field Sales Office. Or, if you prefer, mail the coupon. my B 6 \ eee 
| , ®) BALDWIN-REX 
\-) 
rty CHAIN BELT DISTRICT SALES OFFICES REX CHAIN & TRANSMISSION DIVISION 
ur Mil k 4, i i 
7 Atlanta Dallas Los Angeles Pittsburgh Bwaues 4, Winsensin 
Birmingham Denver Louisville Portland BALDWIN-DUCKWORTH DIVISION 
yn- Boston Detroit Midland St. Lovis Springfield 2, Massachusetts 
ex Buffalo Houston Milwaukee San Francisco 
Chicago Indianapolis Minneapolis Seattle Oe ——eEeEEEeEeeeeeeeeeeee 
, Cincinnati Jacksonville New York Springfield 
Cleveland Kansas City Philadelphia Tulsa Chain Belt Company f 4 
tly 1715 W. Bruce Street 
Milwaukee 4, Wisconsin 
REX STOCK-CARRYING WAREHOUSES Pea 
Atlanta Milwevkee Seattle I am particularly interested im. ......... 66 -seeeeeweeeees 
Dallas Portland RR ESP OT TT TTT TT TT TTT Te Te TTT TTT eT TTT TTT Th TL 
Los Angeles San Francisco Worcester Please send me descriptive literature 
RT eee Pe ceoceeccceseeeseseeees 
DISTRIBUTORS THROUGHOUT THE WORLD 
COMIDGN. oc ccccccccccesccecsesevese Dept 
E SE ee eee ee, a ee ee ed eT ee 
| Dccedwawsdensancsée600eeeabnee SESE ccccccccccecece 
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If 
YOUR INDUSTRY 


is on this list— 
PAPER 
AERONAUTICAL 
MACHINE BUILDING 
BUSINESS MACHINES 
TELEVISION - RADIO 
HOUSEHOLD APPLIANCES 
SPORTING GOODS 
SAFETY FOOTWEAR 
AGRICULTURE 
AUTOMOTIVE 
TEXTILES 
MEDICAL 
LEATHER 


you can benefit from 


Tyer 


Skill, Imagination & Service 


Tyer technical knowledge and 
original thinking are available 
to you to make Rubber, our 
product, more useful to you in 
your product. The same know- 
how and resourcefulness that 
led Tyer to originate White 
Rubber and Elastic Webbing in 
the early days of the industry, 
have enabled Tyer, through 
war and peace, to supply 
American manufacturers with 


THE UNUSUAL IN RUBBER 
SINCE 1856 


RUBBER COMPANY 


ANDOVER, MASSACHUSETTS 


159 Duane St., NEW YORK 189 W. Madison St., CHICAGO 
6-25A General Motors Bldg., DETROIT 
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KUNKLE SAFETY AND 
RELIEF VALVES 
IF SAFETY VALVE 


LEAKAGE 


iS YOUR 
PROBLEM 


»++ KUNKLE offers nylon 
and stainless steel equipped 
air and gas valves . 

LEAKPROOF at 93 to 96% 


of set pressures. 


Bronze, iron and steel, 
Wide range of pressures 


and temperatures. 


Write for Catalog and Capacity 
Data Covering Standard Items. 
Send Specifications and Inquiries 
For Special Assemblies to: 


eKUNKLE VALVE CO. 


: 117 SO. CLINTON ST. 
(e) = ORT WAYNE 2, INDIANA 











miniature 


COMPONENT S 


SPEED CHANGERS only 1.050” diameter! Ratios from 10:9 
to 3,375:1 standard! Specials to 2,000,060:1! Zero backlash 
and hobbed-gear types. Sealed construction, permanently 
lubricated. Ball-bearing input and output shafts. Ask for 
Bulletin 100. 


VARIABLE SPEED DRIVE only 4 3/16” long. Infinitely variable 
speeds over 36:1 range. Smooth, accurate, stable adjustment. 
Permanently lubricated. Ball-bearings throughout. Speeds up 
to 20,000 RPM, nominal output .025 HP. Ask for Bulletin 99. 
COMBINATION UNITS, variable and fixed ratio speed changers 
as integral units. Available for any motor input speed with 
adjustable output as low as a fraction of an RPM. Send us 
your combination requirements for detailed data. 


METRON INSTRUMENT COMPANY 
444 Lincoln Street © Denver 9, Colorado 
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How many different Bearings? 


gs ; 
There may be 20, 40 or more variations and combinations of alloys and 
designs in the sleeve bearings. One engine may require different bearing 
alloys for main bearings, connecting rod bearings, camshaft bearings, 
piston pin bushings and water pump bushings. That's one reason why, 
as long-time specialists in research, design and manufacture of sleeve 
bearings, we specialize in variety. Our seven manutacturing plants 
produce sleeve bearings and bushings in a wide range of material 

combinations and sizes, in quantities from dozens to millions. 
Send for handy Bulletin for your reference file. It shows the “held of useful- 


ness” for a wide range of bearing alloys, and provides a ready reference on 
bearing applications for your library. 


FEDERAL-MOGUL CORPORATION, 11043 Shoemaker, Detroit 13, Michigan 


SLEEVE 
BEARINGS 


OVER FIFTY YEARS OF CONTINUOUS BEARING EXPERIENCE 
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BEFORE: 
A WELDMENT 








NOW: 
A UNITCASTING 

















easons why 
another 


COUPLER HOUSING switched to 
UNITCASTINGS: 


This warehouse trailer coupler housing is subjected to consider. 
able stress and strain in handling materials for general factory 
use. As a weldment, it not only used 40 inches of welding, slow- 
ing down unit production, but lacked eye appeal. 

After the switch to Unitcastings, production costs dropped 
25%, trailer performance improved, a streamlined appearance 
added more “‘saleability™ to the product ...and with an eye to 
future repeat orders, Unitcastings created better customer re- 
lationships. To build quality into your own product, trust it to 
UNITCASTINGS-—they’re better. 


UNITCAST 


QUALITY STEEL CASTINGS 


A wn 
1 i 





Give us a chance to offer a “cast 
steel” answer for co om problem. Our sug- 
gestions while your product is in the design stage 
will pay continuous dividends. Write or call to- 
day. Unitcast Corporation, Steel Casting Division, 





Toledo 2 Ohio. In Canada: Canadian-Unitcast 
Steel, Ltd., Sherbrooke, Quebec. 








UNITCASTINGS ARE FOUNDRY ENGINEERED | 


SPECIFY 


dy / 
chek 


dye penetrant 
metal inspection 


Simplified 
Non-Destructive 
Testing... 
Any. Metal—- 


Anywhere 


FASTER, 
CHEAPER, . 
MORE ACCURATE 


‘ Completely 
Portable, 


License-Free~ 


Write 
for 
Details. 


Du ision 


of 
North rop 
Aircraft, 


Inc. 


1537 EAST BROADWAY 
HAWTHORNE, CALIF. 
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World Renowned for Dependability 


To thousands of equipm:nt manufacturers the world over—the 
name OHMITE has become synonymous with QUALITY. These 
manufacturers have put OHMi7® resistance products through the 
most rigid of all tests—performance in the field—and these su- 
perior units have provided consistently dependable performance 
and long life under the most difficult operating conditions. 

_ “Be Right with OHMITE” is more than just a slogan to these 





RESISTANCE 
PROBLEMS? 


—let experienced 
OHMITE engineers 
solve them 


for you! 


ITE 


Reg..U. S. Pat. OF. 





iat abe etree er eeeee 


CERAMIC CONSTRUCTION provides perfect insulation. 


unaffected by arcing. Contacts and mechanism are en- 
tirely enclosed and protected except for Model 111). 


EXTREMELY COMPACT, vet have many high-current taps. 


perfectly insulated. Terminals are convenient for wiring. 
Back-of-panel mounting. 


SILVER-TO-SILVER CONTACTS, for hich electrical con- 


ductivity. Have low surface resistance. and eliminate 
contact maintenance. 





SELF-CLEANING ROTOR CONTACT. Slightly rounded. 
assuring perfect seating and producing slight rubbing 
motion with every operation, 


“SLOW-BREAK” MECHANISM, incorporating a positive 
cam-and-roller. Provides “slow-break, quick-make” ac- 
tion, particularly suited to alternating current. Minimizes 
sparking, extends contact life. 


“DEAD” SWITCH SHAFT. Completely insulated from the 


load by a high-strength driving hub which will withstand 
a 2000-volt test. 


5 SIZES 
10 to 100 Amp. 


~* 





Reg. U.S. Pat. Off 


. RHEOSTATS-RESISTORS 
Lh danivertary TAP SWITCHES 


- 

















No need for fil an Coety here 


—when you have a friction materials 
problem, call Johns-Manville 


A PHONE CALL—or a letter —to your 
nearest Johns-Manville office can save 
days or weeks of precious time. . . 
whenever you have a design problem 
involving friction materials. 


Our field engineers are able and will- 
ing to give you valuable information on 
the entire range of friction materials. 
They will quickly help you select the 
right material for your job. 


Johns-Manville can give you 
this service because: 


1. We are pioneers in the manufacture of 
friction materials. 


2. We have accumulated a broad back- 





ground of experience by supplying friction 
materials to practically every industry. 


3. We maintain one of the most extensively 
equipped laboratories in the world for the 
development of friction materials. 


So when you have any problem in con- 
nection with friction materials . . . for 
use on shovels, draglines, hoists, winches, 
cranes, presses ... or any type of clutch 
or brake on any mechanism, call us. We'll 
be glad to give you the benefit of our 
experience. Why not write for the book- 
let FM-12A, which will show you com- 


prehensively how we can help angie 
you? Write to Johns- Manville, J ’ 
Box 290, New York 16, N. Y. Ul 


Johns-Manville Luo 
FRICTION MATERIALS 
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I; pays to use your 
custom molder's know-how 











. - - here it led to Tooling, Die, and Assembly Economies 











. 


way co produce 23” Handybreeze Dial- strength. Meral < 
Aire fan housing in 2 identical halves, to ribs, then for 0 TE on naga 
using one single-cavity mold. ’ rock- fr ound 


2 Alternating groups of congue Ps 
groove sections along the inner edges 

(4 male and 4 female repeated) forma 

secure hidden joint. 


@ A good way to wrap up and forget 
numerous manufacturing problems is 
to combine the all-round ingenuity of a 
good custom molder and the all-round 
properties of Durez phenolic plastics. 

You may save time and money... 
by-pass finishing operations . . . make 
your product look better and serve bet- 
ter. This king-size fan housing shows 
very well what we mean. 

Through imaginative tooling, the 
molder made it possible to produce 


Our monthly ''Durez Plastics News’’ con- 
tains many useful ideas. May we place you 
om the list? Durez Plastics& Chemicals, Inc. 
2012 Walck Rd., N. Tonawanda, N.Y. 


Lp seme 


in a Series on Plastics Skill at Work... 







PROJECT: Housing for cabinet-type room venti- 
lating ta 

CUSTOMER: ¢} wo Ele ic Mfg. ¢ 

MOLDER: Plastic Molders. Inc. (CI 

MATERIAL: Durez long-flow general-purpose 


phenolic, mortle 





both halves of the complete cabinet 
from one single-cavity mold. This ap- 
proach held the tooling period and 
die costs to a minimum. Ingenious 
provision for fitting the pieces to- 
gether produced an easily assembled 
job with the great rigidity a large port- 
able fan should have. 

Despite its size...it is molded from 
an 18-pound charge, and measures 
20x 23"’x 14” assembled . . . the Durez 
cabinet has high dimensional stability. 





PHENOLIC PLASTICS quar FIT THE JOB 


















2 pa 


eae | 
1 Molder's skill and experience showed 3 Cored internal ribs. add structural § Corio Cored boss: are provided to facilitare 


of the front grille. Four 
sed, 








pts On each molding. Spring- 
y guards serve co protect the 






WHY 


ANU 














Durez comes from the mold with a 
beautiful lustrous “molded-in” finis 
and seldom requires costly fabricatic 
or finishing operations. Its excellent 
mechanical, electrical, and cl 
properties are available in a wide vat 
ety of combinations for particular nee: 

Use your molder’s know-how wh 
you plan for low-cost, time-saving pri 
duction. And call on the wide expe 
ence of Durez phenolics techniciat 
without obligation. 


rem i¢ 


TH 
SUPE 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 





PROTECTIVE COATING RESINS 
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If it needs to behave like a latch, a lock, or a linkage... 


we can create it...mass produce it... precisely 


-.»- WITH STAMPINGS!? 


What’s to be gained with a well-designed 
mechanical motion? 

Often, better performance. Often, greater 
safety. Often, more operating convenience. A 
properly designed motion can frequently im- 
prove all of these and therefore, your product’s 
sales appeal. 

How do you put such things into a motion? 
Should it operate by a spring, a cam, a lever, 
or a pedal? Does it latch, lock, catch, or trip? 
Must it slide, swing or rotate? Will it be 
subjected to excessive vibration? Must it be 
concealed? Our engineering staff has answered 
these questions for a number of customers, and 
designed devices to meet their particular set 
of conditions. 


When it comes to manufacturing, we mass 
produce such devices by stam ping to keep the cost 
very low. Out of our experience, we have devel- 
oped a variety of quality control techniques for 
holding assembly to unusually close tolerances. 

If this design experience and our careful 
manufacturing approach suggest new product 
possibilities to you, they can be put to work on 
your problem. Our engi- 
neers would be happy 
to discuss it with you. 

Our new booklet, 

‘“‘We Make Motions”, 
explains our facilities 
further. Why not write 
for your copy today? 


me FY Se luda C0. 


THE MARK OF A 


SUPERIOR PRODUCT D 
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DEPT. D, GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 
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ON WIRE AND METAL 
ASSEMBLIES 


CAMBRIDGE offers the most 
modern fabricating facilities plus 


years of engineering experience 


to make any wire and sheet metal tray, rack, 
basket, fixture, crate, screen or other fabrication 
you need to reduce costs and speed-up material 
handling, processing and treating. The fact that 
Cambridge is equipped to perform every step of 
the designing and manufacturing assures you of 
the famous Cambridge quality and service on 


all items, regardless of size or quantity. 


Your Cambridge field engineer can recom- 
mend the right design and construction, 
and the proper metal or alloy for washing, 


spraying, dipping and similar operations. 


Or write direct for information on the 
complete Cambridge facilities. Send for 
this FREE illustrated folder describing 


Cambridge wire baskets and specialities. 


Cambridge Wire Cloth Co. 


Department P 
Cambridge 12, Md. 


Wire cloth 


in rolls 


Any metal or alloy, 


mesh or weave 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
See “Baskets, Wire’’ in your Classified Telephone Directory 
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CAN YOU USE 
» this GAST 


3 h.p. 


___» ROTARY 
“AIR MOTOR? 


On your present products—or those now 





being designed — you may gain outstanding 
This style for advontages by using this lorger GAST No. 8 


flange mounting. Air Motor. 


see our 
CATALOG 


Sweet Ss FUE 
Ne PRODUC! BF Vecme eS 











Built on the famous GAST rotary-vane princi 
ple, the No. 8 delivers variable-speed power 
with simple valve control. It’s explosion proof 
...it can’t burn out from overloads... and 
it delivers a smooth 3 h.p. at 1500 r.p.m 
“AIR with a weight of only 25 pounds! 


MAY BE 
YOUR ANSWER!” — it may provide unusual advantages for 


your application. 


Investigate this unique, compact motor now 


Write for new bulletin AM-8 and complete specifications — todgy! 


EAS, MOTORS - COMPRESSORS - VACUUM PUMPS 
MOTE 


(TO THREE H.P.) — (TO 30 18s TO 28 INCHES) 
GAST MANUFACTURING CORP., 139 Hinkley St., Benton Harber, Mick. 


How Much Less Does an 
Engineered Clutch Cost? 


An engineered-to-the-job ROCKFORD 
CLUTCH application involves recommenda- 
tions covering the propertype—spring-loaded, 
over-center, multiple-disc, gear-tcoth or 
splined-to-shakt drive—as well as torque rat- 
ing, shock-ioad absorbtion, slippage control, 
vibration dampening and provision for fre- 
quent drive shaft reversals. Regardless of your 
needs, ROCKFORD CLUTCH engineers can 
specify a size and type clutch that will oper- 
ate most efficiently in your product—con- 
serving space, powei and final cost. 


ROCKFORD 


Spring Loaded 


CLUTCHES 


ROCKFORD CLUTCH DIVISION 
BORG-WARNER 
209 Catherine Street, Rockford, co 
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Here’s How You Save Time and Money with Townsend Fasteners and Parts 








Savings | 

















The items shown here are examples of how others, through slight changes in 


Savings $123 .<s“ per 1000 a 


design or by switching from expensive screw machine items to Townsend cold 



















< 


TT Savings $ 5.54 per 1000 


headed fasteners and parts have improved their product, speeded operation, 


sine SS $ ile Sm 00 SS 


and cut costs. To chec your costs send us samples or sketches and we will 


a a 2.04 ip jok= an 10) 0) 0 a a 


+ 


















suggest how you get better parts faster, for less money from Townsend. Write 


ownsend 


COMPANY — ESTABLISHED 1816 









New Brighton, Pa. 
Chicago 38, Ill. 










































OTT TTL outboard bearings on extended pin rcl- 
ler chain conveyor . . . to withstand degreasing vapor, 
dipping bath fur.es, high heat, water dip, steam, acid 

spray, ete. 


wel Sih ilel FSA Morganite bearing . . . the special 
bearing for special conditions ... meets all require- 
ments ...is entirely self-lubricating under all conditions. 


SELF-LUBRICATING 
MORGANITE OUTBOARD 
BEARINGS ON 
CONVEYOR BELT 
ROLLER CHAIN 





One application that clearly 
demonstrates the special properties of 
Morganite bearings is their use on 
conveyor belts involving continuous 
changes of atmosphere and temperature. 
Bearings, pump blades and seal rings of 
Morganite easily withstand these 
conditions... actually operate better 
when submerged in liquids. They are 
immune to oil, petroleum, water, brine, 
most acids and alkalies. Being self- 
lubricating they do not contaminate 
contacting liquids and materials with 
grease or oil, impart no odor or taste. 


see our 
CATALOG 


swig) s rut 
© PROBUC! BEVGeres 








Additional! data on 
Morgonite will be 
found in Sweet's 
File for Product De- 
signers. For compe- 
tent engineering 
help on specific 
problems consuit a 
Morganite sales en- 
gineer, There ts no 
obligation. 


REGISTERED 





/NCORPORATED 
ISLAND CITY 1, NEW YORK 


TRADE MARK 
LONG 





Manufacturers of Morganite Carbon Brushes for all moter 
and generator applications, and Morganite Carbon Piles. 


260 























Manufactured To Your Specifications 


Here, with excellent facilities and years of experience 
we are prepared to manufacture molded parts of 
natura! or synthetic, sponge or solid rubber, to cus 
tomer specifications 

Rubber couplings, pads, gaskets, valve discs, cushions 
and blocks are but a few of the many items regularly 















manufactured. Write outlining your requirements Sp 
or, better still, send us your biveprints. 
thi 
VANCLEEF BROS.[NC. fi ig 
Menufacturers... Rubber Products... Eit. 1910 acl 
CHICAGO, 19, U/S-A 
Its 
lh 
ing 
dis 
PEAK - tie 
“PERFORMANCE § *” 
be : MM. 
15 to 30 H. P 
= V-Type- Fe 
-Type , 
. ° 4 ing 
Four-Cylinder 
ek y an 
=F taticth ens : = s 4 
Model VE-4; V-type ~* HEAVY-DUTY ha 
4-cylinder standard engine pb tint 
21.5 hp. ot 2400 rpm. phig= (Fooled en 
On power jobs that call for rugged serviceability and sustained bi 
operation in the 15 to 30 hp. range, Wisconsin 4-cylinder engines 
rate first preference on the basis of such features as: yc 
Trouble-free Air-Cooling at all temperatures from sub-zero to 
tropical highs; tapered roller bearings at BOTH ends of the ex- 
tended crankshaft to take up all thrust and radial loads (also 
inhezently self-cleaning); rotary type, high tension OUTSIDE Mag- Psnet. 
neto equipped with Impulse Coupling for quick starting in any 
weather and sure firing on the job; individual oil stream to each 
connecting rod (other parts lubricated by oil spray) assuring 
complete and thorough lubrication at all times. 
V-type design permits a shorter cronkshaft and less height than 
with a ‘‘straight-in-line" engine, assuring a more compact power unit. 


4-cycle single cylinder models, 3 to 9 hp., and 2-cylinder models, 
7 to 13 hp., also available. Detailed data on request. 





4 P HOUR 


WISCONSIN MOTOR CORPORATION 
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= LOW CARBON | 
© HIGH CARBON 

_ STAINLESS ~— 
* SPECIAL ALLOY. 
ARMCO IRON | 





~ 









“Preferred Power” 
for home, farm and indust- 
rial equipment — powered 
by gasoline engines. 


Precision at every step: 

















v Precision Control of Materials 





You draw the Shape 
—Page can draw the Wire 


v Precision Production Tools 


¢ Precision Workmanship stadt aaatinn 


duction—whether it's ALL of your 
product, or only a part, 
Cross-sectional areas up to .250° 
square; widths to 4”; width-to-thick- 
ness ratio not exceeding 6 to 1. 


for Wire or 
Information about Wire — 


v Precision Inspection 


That’s why owners want Briggs & Stratton single- 
cylinder, 4-cycle, air-cooled engines—the finest ever 
built—on their gasoline-engine powered equipment. 


BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U.S.A. 


Ge te gel 


Monessen, Pa., Atlanta, Chieage, 
co Denver, Detroit, Les Angeles, 

New York, Philadelphia, Portiand, 
San Franeiess, Bridgeport, Conn. 















In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. | 








262 Propuct ENcIneerinc — Decemser, 1950 


rereeaaé 







or-made to Keep Your 
1s Do wn-Ferformance Up 


‘ 
- 





a ge —————$—_$ 


Factery-assembled fo your specifications—save | 


you time and money, give you a better job 
nd F OR longer service life — you design your machines with great care 


and manufacture them to rigid tolerances. 
But the job is not done until you invest the same care in selecting and 


ae) specifying hose units. After all, the performance of your machines is de- 


) pendent upon them. 


That's why Anchor offers factory-assembled hose units. They are made 
to exact lengths in accordance with your drawings. And the couplings are 








For extra protection against leaks 
and blow-offs at high pressures 
use factory-applied Anchor Duc- 
tile Sleeve Hose Couplings with 
their exclusive patented grip. 
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factory-applied by experts with specially designed machines to give you 
leakproof dependability and extra safety. They cost less in the long run — 
because they give better service, keep your customers satisfied. 

Shown here is a rayon two-braid hose-assembly designed for medium and 
low pressures. Made from specially selected synthetic rubber, it has excel- 
lent flexibility. This same unit is also available in a single-wire braid hose. 

For high pressures Anchor Ductile-sleeve hose-couplings are your best choice. 

Take out performance insurance. Reduce assembly time and costs in your 
plant and in the field. Equip your machines with Anchor factory-assembled 
hose units. 


Send for smplete inform 
n Anchor assembled hoss« 


Tear out this coupon 
and gail TODAY! 


ANCHOR COUPLING CO. INC. 












Libertyville, Illinois 
U fatee ot Anchor Asvombiog’ Hows aha: Fase send me Ballots Ne 458 
l a 























And Oilgear’s Range and Control 
help capture savings hidden in 





J. 1. Case 100,000 Ib. Boiler Unit 


The 100,000 lb. per hour boiler unit in 
the J. I. Case Co. tractor works at Racine, 
Wisconsin, has demonstrated that it is 
one of the highest efficiency units in the 
United States. To obtain such high effi- 
ciency, careful tests of variable speed 
drives for fuel feed and grate travel were 
made during two years. Finally, Case 
engineers selected Oilgear Fluid Power 
Drives, for, as Mr. Cole H. Morrow, Chief 
Plant Engineer says, the Oilgear units 
proved far superior to electric drives and 
mechanical transmissions under actual 
operating conditions. 

“In order to obtain 


SMOOTH, POSITIVE ! pone 
igh efficiency in any 
SPEED VARIATION boiler unit,” says Mr. 


Morrow, “‘a very precise variable speed 
fuel feed drive is required to meet widely 
varying demand. The Oilgear Drive gives 
smooth, positive variable speed operation 
from zero to 100% of capacity with a straight 
line fuel feed characteristic. This allows us 
to calibrate the control system for opera- 
tion within amazingly close limits of fuel- 
air ratio variation. 


EASE OF **Also, on this type of stoker the 

grate speed must be infinitely 
CONTROL variable from minimum to 
maximum yet maintained in direct propor- 
tion to the rate of fuel feed. Every change 
in fuel feed requires an immediate and 


directly proportionate change in grate 
speed. (Such synchronization) is easily ob- 
tained with the Oilgear drive units because 
of their ease of control, and the simplicity 
and low force requirements of the control 
mechanism.” 


UNLIMITED Also, fuel feed and grate 
drives must have a range of 
SPEED RANGE speed at least equal to the 
demand range. Most drives have a range 
not exceeding 4 to one. Yet at Racine, dur- 
ing the summer, demand drops far below 
the 25,000 lb. threshold imposed by such a 
ratio. The Oilgear Drives however have no 
“ratio” limits, would function down to zero 
load if necessary. In fact, they give precise 
load control down to a load of 15,000 pounds 
per hour normally obtained each day dur- 
ing the summer, and down to as low as 5,000 
pph over the weekends still under full auto- 
matic control. 


OUTSTANDING “One of the outstanding 
features we discovered... 
RELIABILITY was the reliability of the 
Oilgear units. The experimental installa- 
tion operated almost continuously for a year 
and a half without any difficulty. This rec- 
ord was far better than we were able to 
obtain with any other type of drive or 
transmission.” 


These four features, variability, ease of 
synchronization and control, actual range 


IN THE 
UNITED 
STATES 


View in J. 1. Case Co. tractor works at Rac} 
Wis. Boiler front and Detroit Roto-Gro 


Stoker on 100,000 Ib. per hr. boiler un 


Tweo Oilgear Variable Delivery Pumps with si 

diaphragm actuated hydraulic servomotor | 
controls supply fluid power fer the fuel feed 
grate drives. An Oilgear drive was experimen 
installed on the fuel feed on the first stoker in 1‘ 
On the basis of its performance, Oilgear dr 
were used for both fuel feed and traveling gre! 
a@ second stoker unit installed in 1949. Also 

gear will replace the mechanical grate drive 
the first stoker installed in 1943. Like a shod 
flexible, controllable Oilgear Fluid Power co 
fuel feed rate and grate speed to accompany s! 
demand up and down. Recording charts 
steam demand varies “all over the place,” 
steam pressure and fuel air ratio stay steady. 


from zero fpm, rpm or torque up to maxim 
and reliability proven over and over again 
indications of the many advantages 01 
drives and transmissions offer in ma 

design and use. Investigate Oilgear ¢ 

ment as a better solution for your prob! 
THE OILGEAR COMPANY, 157! \ 
Pierce Street, Milwaukee 4, Wisconsin. 
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PIONEERS IN FLUID POWS 


PUMPS, TRANSMISSIONS, CYLINDERS AND VA 
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HALLOWELL Solid Stee! Collars, functionally 
proportioned throughout . . . precision-ma- 
chined so faces run perfectly true , 
are beautifully polished all over . . . yet 
they cost less than common cast iron collars. 
3” bore and smaller are made from Solid 
Bar Stock. To make sure the collar won't 
shift on the shaft, they are fitted with the 
famous UNBRAKO Knurled Point Self- 
Locking Socket Set Screw—the set screw 
that won't shake ose when once tightened. 
HALLOWELL .. a “buy word” in shaft 
collars . . . available in a full range of sizes 
for IMMEDIATE DELIVERY. 
Write for name and address of your near 


est HALLOWELL and UNBRAKO Industrial 
Distributors 


STANDARD. PRESSED STEEL CO. 


JENKINTOWN 28, PENNSYLVANIA 


COMMENDS FINE SOURCE 


S 


” 


... of Buying Information 


A source of factual information on electri- 
cal equipment, materials and supplies is a 
necessity to Mr. F. S. Grover of Rochester, 
N. Y., in his profession of industrial de- 
signer. 

Having found MeGRAW-HILL’s PRE- 
FILED ELECTRICAL CATALOGS equal 
to the task of supplying him with this 
information, Mr. Grover makes these forth- 
right statements : 

“The Electrical Catalogs are a fine source 
of precise information for our work of 
designing new products and redesigning 
older items. We make constant use of them 
and are then able to recommend the exact 
electrical source for our clients product.” 
If PRE-FILED ELECTRICAL CATALOGS 
is not available for buying reference at 
your plant, write to McGRAW-HILL 
CATALOG SERVICE, 330 West 42nd St., 
New York 18, N.Y. There is no charge to 
qualified users. 
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OF "EMP ERAT Ue. 


TO CLAMP SYNTHETIC RUBBER 
TUBE TO BEADED OvuCcT 
MARMAN UN/VERSAL CLAMPS 
CONNECT FLEXIBLE DRAINAGE TUBE 
TO STAINLESS STEEL OUTLET 
CLAMP ESPEC/ALLY RECOMMENDED 
FOR (INSTALLATIONS WHERE HEAVY 
V/BRA TION, /+RREGULAR SHAPE AND 
CORROS/ON ARE FACTORS. 





SUPPORTING ELECTRIC 


AND HYDRAULIC LINES 


MARMAN 7-BOLT CLAMP USED IN 


CONJUNCTION with HA noo 
AND BRACKET PROVIDES ” Cl : 
MEANS TO ATTACH ELECTR ee 
HYDRAULIC LINES TO LANDING GE of 
STRUT. THIS ASSEMBLY pnoviDes : 
SECURITY AGAINST V/BRATION W T 


MINIMUM COMPLE X/T x 


PNESS CL/P 


FOR INFORMATION WRITE DEPT. E-12 


THE BEST CLAMPS, STRAPS AND COUPLINGS 


MARMAN 


PRODUCTS CO. INC. 


940 W. FLORENCE AVENUE 
INGLEWOOD, CALIFORNIA 
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This is a component of a universal joint for a farm 
implement. It originally was produced by welding 
together two hinge arms — sheared from Y,” by 
2-1,16” plate, drilled and formed — and two side 
members, from +g” by 114” stock. 

Conversion to a foundry engineered steel casting 
resulted in a three-way improvement — 6% lower 
cost; 57% weight reduction (7 Ibs. to 3 Ibs.) and 
greatly improved appearance... important because 


STEEL FOUNDERS’ (: 


920 Midland Building 





the part is on top of the implement and com- 
pletely exposed. 


* * * 
Here is another example of the engineering team- 
work in design and redesign of parts which is 
resulting in lower costs and greater serviceability 
with steel castings. 


This service is offered without cost or obligation. 
It makes available through your foundry engineer 
the full results of the development and research 
program carried on by Steel Founders’ Society 
of America. 


| SOCIETY OF AMERICA 


Cleveland 15, Ohie 
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These Grade Marks Identify the Modern “Tailored” Wood 


Tue broad usefulness of Douglas fir plywood 
lies not only in its strength, its durability, its 
workability—but in the fact that there is a 
type and grade of this modern miracle wood 
“tailored” to specific use needs. 

There are grades manufactured especially 
for exterior siding, for paneling, for cabinets, 
for sheathing, for concrete forms . . . grades 
which have proved ideal for boxcar siding 
and lining, for boat hulls and superstructures, 
for crates and boxes .. . for signs, displays, 
furniture, fixtures, farm structures. 

Plywood is real wood in large, light, strong 
panels. There are several panel sizes . . . sev- 
eral thicknesses . . . and the several appear- 
ance grades of both Exterior and Interior 
type. Plywood is versatile. It can help you 
solve many a production, construction, main- 
tenance or packaging problem, Send for 
information today! 





LARGE, LIGHT, STRONG, REAL WOOD PANELS 
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tarot 
PANEL SIZES 


EXCEPTIONAL . 
STRENGTH 
. 








UGHT WEIGHT 


v 





TESTED QUALITY 


each type ore toilored to meet specific needs 
DOUGLAS FIR PLYWOOD ASSOCIATION 
Send to office nearest you: Tacoma Bidg. Tacoma 2, Woshington, 
848 Daily News Bidg. Chicago 6; 1232 Shoreham Bidg. Wash 
ington 5, D.C Fifth Avenve. New York City 18 
Gentiemen Please send me me mo? moc tt g ¢ t hed od 
Name 
Firm 
Street Address 
City Zon Stot 
intended Plywood Use 





on 


WORKABIUTY = ti 


Only Douglas Fir Plywood Brings You 
All These Advantageous Qualities ! 
Plywood is reo! wood, adaptable to any finish 

Plywood fastens at the edge without splitting 

wont chip or crock s monvufoctured in two 
basic types: Exterior (EXT-DFPA) for permanent 
exposure to weather ond water; interior, for all 


inside uses. The several appecronce grades within 


<0 











CASTINGS 


a OO a 


SHENANGO-PENN C2AZtifeeqecd 


Bronze cylinder centrifugally cast and 
precision finished to specification by 
Shenango-Penr for use in manufacture 


of corrugated paper. 






. KEY 70 SAVINGS 












Major parts last longer 
.-. cost less! 


AKE this special bronze forming 

roll cover, for example. Because 
it is a Shenango-Penn centrifugal 
casting, it combines complete uni- 
formity, exceptionally fine, pressure- 
dense grain, and freedom from blow 
holes, sand inclusions and other 
common, often hidden defects. 


The money-saving result, quite na- 
turally, is greatly prolonged wear life 
and the plus strength that will take 
abnormai loads and speeds without 
risking costly failure in service. 

This is just one of the countless 
types of cylinders, sleeves, liners, 
rings, rolls and roll assemblies pro- 
duced by Shenango-Penn in ferrous 
and non-ferrous metals for various 


industries. When you need such 
parts ... rough, semi-machined or 
precision finished, small or large 

specify Shenango-Penn and profit 
by Shenango-Penn’s specialized 
processes, facilities and experience. 


MEANWHILE, 
ASK FOR BULLETIN 


No. 143—Centrifugal castings of non-ferrous 
metals and alloys. 


No. 144—Centrifugal and static castings of 
plain and alloyed irons. 


No. 145—Centrifugally cast bushing stock in 
all standard sizes. 


SHENANGO-PENN MOLD COMPANY 


682 West Third Street Dover, Ohio 
Executive Offices: Pittsburgh, Pa. 


SHENANGO (4) PENN (im 


All Brouses » Monet Metal + Wi-Resist » WMechantte Metal * 
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| DECEAIT Panic 

: RECENT BOOKS ! 
for the 

; Product Engineer 1 


mm me woe them, oe ae oe 


10 days FREE 


PROCESS ENGINEERING 


By William H. Schutt 


Vm. H. Schutt Associates, Detroit 


E ws how 
!, “ t . 














MACHINE DESIGN 


By Paul H. Black 


Prof. of Macwine Design, 
Cornell University 





it al 

t } . ever 

f 2 | r g a g 

tions to detachable machine fastenings 
includes Full Treatment of Stress 

Concentration 

ag , oee 

mitigatiot leterminatior and desigr 


334 pages $4.00 





Engineering Applications of 
FLUID MECHANICS 


By J. C. Hunsaker, 


Dept. of Aeronautical Eng., M.LT. 


and B. G. Rightmire, 
Dept. of Mech. Eng., M.L.T. 








understanding 
char + presented n easy-t ] 
standing of the ples 


487 pages $5. 00 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill Book Co., Inc., 330 W. 42d St., NYC 18 

Sen me book(s) corresponding to the numbers 

encircled below for 1 ) days examination on > 

yral In 10 days Si “ ‘ t I f th 
; Ww oO ke plus a few cents “de iver 
turn unwanted . 





> 7 


City Zone State 


— 
_o8 8 8 8s Oe Um UG 


ar 


‘08 n FPE-12-50 
SAVE! We pay mailing costs if you send cash 
with this coupon. Same return privilege. 


Peewee e eee 2 
7, ¢ 
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Ge y INGA GUD DATA SHEET 
Button Head and Flush Type Fittings NO. ? 


Simplify ORDERING, INSPECTION and IN- Useful Information to Help You Select 


VENTORY CONTROL. Specify Alemite and Specify the Right Alemite 
part numbers on your blueprints. Fitting ‘or Every Bearing 


STANDARD BUTTON HEAD FITTINGS 


CIMENSIONS 


*Wrench Size. 


GIANT BUTTON HEAD FITTINGS 


DIMENSIONS 
Part No. 


> 


1820 

1821 

1822-A 

1823 

1825 

1831 
**1B71-A 
**1872-A 
*Wrench Size. **1871-A and 1872-A have special construction to withstand extremely high 
pressures. Recommended for use on lubricated valves. 


a ed 
be eee 
** . . 


a een 
= - 

rr) 

see etananed 


ee et ee et ee 


- 


FLUSH TYPE FITTINGS 


Model 
No. 


tZ-730-A 

Z-741-A 
1452 
tls8i4 
1815 
T1817 
T1853 


tDrive Fittings. 


GIANT FLUSH TYPE FITTINGS 


ii 


Model No. 
1840 
1841 
1842 
1843 
1844 

**1846 

**1847 


*Wreench Size Flush Fit No Hex. 


ALE M ITE FRE. i Complete set of four Data Sheets simi- saieiinieas 
* 


rea lar to this, giving specifications on all STEWART 
Bre Lubrication Methods types and sizes of Alemite Lubrication | WARNPR 
at Cut Production Costs Fittings. Simply write to Alemite, Dept. T-120,1850 Diver- i a 
sey Parkway, Chicago 14, Illinois. 
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2-pole, shaded pole induction motor. Choice 
of two field thicknesses — 1/250 and 1/500 
H.P. Features include accurately aligned 
motor shaft .. . oilless bearings. 





MODEL A 


2-pole, shaded pole induction motor. Choice 
of three field thicknesses to meet varying re- 
quirements between 1/125 and 1/200 H.P. 
Features include novel bearing construction 
which insures rigid and permanent alignment 
of motor shaft . . . oilless bearings. 










MOTORS 





REPUTATION 


It’s a time-proved reputation, too . . . for 
dependability and trouble-free service . 
gained from years of use throughout the 
radio-phorograph industry. 















Whatever your small motor application— 
action displays, heater or exhaust fans, 
automatic controls, business machines — 
you're sure of complete satisfaction when 
you choose from the GI Smooth Power line 
of small motors. 





‘ 
t 


4-pole, shaded pole induction motor. Choice 
of three field thicknesses te meet varying re- 
quirements between 1/50 and 1/100 H.P. 
Featuresinclude scientifically designedair intake 
+... dual cooling fans .. . selt-aligning, oilless 
sleeve bearings ...dynamically-balanced roter. 


All three motors available in different sizes 
to meet requirements varying from 1/50 to 
1/500 H.P. Send today for your copy of a 
new folder containing complete informa- 
tion and specifications of these dependable 
Smooth Power motors. 


GENERAL INDUSTRIES Co. 


DEPARTMENT D ¢@ ELYRIA, OHIO 
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) 
tYou get measurably 
more for your money 


> 


- in FAR-AIR 
Filters! 


@ Herringbone-Crimp — | 
Media Design 

@ Handles 50% More Air 
Per Unit 

@ Stronger Frames 

@ Reinforcing Rods 

@ More Media 

@ Holds More Dirt 

@ Easier to Clean 

@ Less Pressure Loss 


These and many more quality features 
make FAR-AIR Filters the choice of 
discriminating organizations. They are 
available in a wide range of types and 
sizes for dirt, lint, grease, entrained 
water, ink, paint and most other filter- 
ing applications. Sturdy construction 
and precision engineering gives them 
longer service life. 

Every claim made for FAR-AIR Fil- 
ters can be proved by you with a 
simple test. For complete information, 
write to Farr Company, 2615 South- 
west Drive, Los Angeles 43, Calif. 


Among the users 
of FAR-AIR Filters are: 
Westinghouse Electric Corp. 
General Electric Company 
Standard Oil Co. of Indiana 
R.C.A. Victor Division 
A. B. Dick Company 
U. S. Armed Forces 


FAR-AIR FILTERS 





*Trade Mark Reg. 


“Beiter by Farr 
FARR COMPANY 


Hance ACT OTL Me 9 Fux acct 
Los Angeles + A + New York 


MM 


7 





Large double reduc- 
tion Geor Reducer 
with motor base for 
Georgia paper mill. 





‘LUFKIN FOUNDRY & MACHINE CO. 


Please Send This Catalog 


| 
| 
| 
| 
| 
| 
| 
| 
| 


Special 400 h.p. Speed Increaser driving centrifugal 
pump at 3500 r.p.m. and driven by 400 r.p.m. engine 


NAME 
TITLE 
COMPANY 
STREET 
CITY 


STATE . 


LuFKiIN “advanced engineering” gives you horizontal parallel 
shaft Herringbone gear speed Reducers and Increasers for 
every application. Though your problem may be unusual, the 
Lufkin representative nearest you, or the home office, will put 
Lufkin experience to work for you to help you achieve the ex- 
cellence you want. 


(LU is 


@ Couch and Press Sec- 
tions of Newsprint Ma- 
chines, Refineries, Chemical 
Plants and the Oil Field 
number among other Lufkin 
installations where stam- 
ina and ability are so im- 
portant 


Lufkin gear specioliza- 
tion can be of porticular 
value to you now as you 
plan for the most in cost 
saving, outstanding equip- 
ment operation 


USE COUPON BELOW 
TO GET CATALOG 


Catalog G-! is packed with 48 
pages of information thet con 
be very helpful to you in your 
planning for the most in cost 
saving, dependable product per 
formance 


LUFKIN 
TEXAS 












| 25 MILLIONTHS 


Means 


.000025* 














In Hydraulics it’s 





. coupled with experience and relentless inspection 
that produces superior slide valves and hydraulic 
components. Precision that is measured in millionths 
of an inch—in thousands of pounds per square inch. 
Special design and quality control from raw mate- ELECTRO- 
rial to finished product. That is the story of Air MECHANICALS 
Associates Hydraulic Products. 


Years of designing and manufacturing al] types 


ELECTRONICS 


: HYDRAULICS 
of high precision valves and hydraulic equipment 
have developed skills and techniques that will pro- 
duce your needs accurately at a Savings to you. PNEUMATICS 


Write for our engineering catalog. 


*Spools or plungers in Air Associates slide valves are as- 
sembled with clearancesas low as 25 millionths of an inch. 


AIR ASSOCIATES 


INCORPORATED 
Teterboro, New Jersey 





DALLAS, TEXAS + CHICAGO, ILLINOIS « GLENDALE, CALIF, 
EXPORT DEPARTMENT « CABLE ADDRESS ‘AIRSOC,TETERBORO’ 


Sewing the Veillion tn Aviation 


a | 


| PHILADELPHIA 2, PA. 
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V Only 
SOUTEHICO 


FASTENERS 
GUE YOU G 
| WIDE 


GRIP RANGE 








TOTAL THICKNESS 
TO BE FASTENED 
IS NOT CRITCAL 





You have no trouble 
with Southco Fasteners 
when panels warp or 
buckle, if sheet thickness 
varies over or under 
specifications, or mis 
alignment is a problem. 

You stock only one size 
for a wide range of 
conditions. 

That's a big saving! 
But Southco fasteners of- 
fer many more. Get the 
whole story. 


WRITE FOR COMPLETE 
DESCRIPTIVE LITERATURE 


, e SD 
 \ al | 
DW, . 
SOUS Ss KO) 


































NS Nek ® 
NS 
‘\\ SS 


“SOUTH CHESTER CORPORATION 


1406 FINANCE BUILDING 
1418 SOUTH PENN SQUARE 




















Pro 






DEEP DRAWN PARTS 














| | HELP MANUFACTURERS Pees 
OF ELECTRIC MOTORSim= | Fi | 
AND GENERATORS). wy tae 
19" diameter ie ke Set hone 1814" diameter, 





an competitive conditions indicate lower manufac- 
turing costs or improvement in product, perhaps redesign of 
ble parts is the answer. Here are some examples of how T & W 












a engineers have helped others through adoption of deep drawn 
z »4 > . . . ° 
ess stampings. This Transue service is available to you without 
der : ‘ 
nis- cost or obligation. 
oe 9%” deep, ” ” 1%,” deep, 
size PO 22 af 8” deep, 14” diameter wae. 
of | 
ing! 
of- 
the 
URE ' 


PHIA 






SALES OFFICES: NEW YORK, PHILADEL CHICAGO, DETROIT, INDIANAPOLIS, CLEVELAND 
é 
AEC ved pale 


™ ata > we 
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WHETHER YOU USE 


BIG ONES 











' 


iF 


, | 


af 


in ANY size get genuine ALLENOHEAD screws 


.... for greater stren 


If you buy for production or 
replacement... Be sure to get gen 
uine Allen O Head in the 
familiar black and silver striped box. 
Used with genuine Allen keys and 
drivers they give you the unbeatable 
fastening team. 


screws 


To help improve your product, we 
work constantly with manufacturers 
to create better products through 
more dependable fastenings. We 
invite you to write us if you have 
such a problem. 


gth, accuracy, grip 


Here's an application for a 
tiny #6 socket set screw de- 
veloped by Allen to hold the 
laminated rotor to the vibrat- 
ing shaft in a Schick Electric 
Razor. This Allen O Head 
screw, unlike the ordinary 
slotted type, insures the un- 
failing performance required 
by this leading shaver man- 
ufacturer. 











SOLD ONLY THROUGH LEADING DISTRIBUTORS 


Write the factory direct for technical 
information and descriptive literature. 


MANUFACTURING NG: 


Hartford 2, Connecticut, U. S. A. 


NEW YORK 


CLEVELAND, DETROIT, CHICAGO. LOS ANGELES 


| 
| 


=How to™= =» 
Plan and Control | 


Production | 
—for greater speed i 
and efficiency 





This guide brings you tested 
and improved methods of rout- 
ing, scheduling, dispatching, 
inspecting, following-up. 








PRODUCTION 
CONTROL 


By L. L. Bethel, W. L. Tann, 
F. S. Atwater and E. E. Rung 
Second Edition, 284 pp., illustrated, $3.50 


You can get greater volume at lower cos‘ 
with these successful methods of production 
planning and control. This guide book helps 
you handle more effectively your everyday 
problems of routing, scheduling, dispatching, 
inspecting, and following-up. Based on prac- 
tical experience, it reflects current factory 
methods in more than 185 representative com- 
panies in all types of industries. 

It brings you the principles behind improved 
coptrol systems .. . hundreds of techniques 
and actual industrial cases. Operation an- 
alysie—budgeting coste—preparing a master 
echedule—translating orders into production— 
following-up — inspection — record keeping — 
these and scores of other planning and centro! 
methods are analyzed and evaluated. 


Gives you up-to-the-minute guidance on: 


Forecasting of sales and production volume— 
control of inventories and coste—methods of 
classification and identification—master route 
a yy stores records—what “contro!” 
means to the plant organization—and methods 
of expense distribution. Put this handy volume 
to work on your production line . . . to help 
locate problem-areas and develop a sound sys 
tem of controls for your plant. 


Check these 15 “how-to” chapters: 
1. The Concept of 8. Sehedul'ng 
2 Srvanteation for a Dispatening 
” Contret Fol 


. Production 
Forecasting 

. Product Develep- 
ment 





: Ratag ts 
fn 
to Preduction 
. Routing of Opera- 
tions and Processes 





16. ¢ 


10 DAYS FREE EXAMINATION 
r 


a a 1] 

McGRAW-HILL BOOK CO., Inc. 

830 W. 42nd 8t., N.Y.O., 18, N. ¥. 

Please send me a copy of Bethel’s PRODUCTION 

CONTROL for 10 days’ examination on approval 

In 10 days I will remit $3.50, plus a few cents 
or return book postpaid.* 


Position FPE-12-50 
* SAVE! We pay tage and packing charges if | 
you send cash ‘ltr. your order Same return 
privilege. 
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Close-up of tie plate and felt pad. The facilities 
of Grand Central Terminal are shared by The New 
York Central and the New York, New Haven & 
Hartford, two of America’s great railroads, serving 
our five plants, 


® Passengers who use the famous Grand Central 
Terminal in New York City never know that they are 
riding on felt, but such is the case. Felt pads are in- 
stalled under the tie plates that hold the rails to the ties. 
Felt is used here to lessen the transmission of vibration 
to the structure of the Terminal, which has tracks on 
two levels, one above the other. In this application, felt 
probably meets its most severe test in vibration control. 
Another function of the felt is to reduce noise. Feit by 
American serves perfectly here, and lasts amazingly 
long, even under loads running as high as 25,000 pounds 
on each electric locomotive driving wheel. Replace- 
ments have been due chiefly to changes in rails and 
in tie plate design — the felt in some cases actually lasts 
as long as the steel rails!...If you have a problem in 
vibration control, get in touch with American Felt or 
any of its Sales Offices. 
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MARK 


GENERAL OFFICES: 36 GLENVILLE RD., GLEN- 
VILLE, CONN.—ENGINEERING AND RESEARCH 
LABORATORIES: GLENVILLE, CONN.—PLANTS 
Glenville, Conn Franklin, Mass Newburgh, 
N.Y Detroit, Mich Westerly, R. 1.—SALES 
OFFICES: New York, Boston, Chicago, Detroit, 
Cleveland, Rochester, Philadelphic, S$. Louis, 
Atlanta, Dallas, San Francisco, Los Angeles, 
Portiand, Seattle, Montreol 





REG TRADE MARK 


SELF-SEALING COUPLINGS 


Aeroquip provides the fastest, most economical It reduces downtime for service and maintenance 
method known for disconnecting and reconnect- and permits speedy interchangeability of ac- 
ing charged, fluid-carrying lines. One coupling cessories. Used with water, hydraulic fluid, oil, 
takes the place of two hand-operated valves. diesel fuel, gasoline and refrigerant gas lines. 


JACKSON, MICHIGAN 


SALES OFFICES 1051 NO. HOLLYWOOD WAY, BURBANK, CALIF. 1215 SO. EAST GRAND AVE., PORTLAND 1 4, ORE. 

AND WAREHOUSES: 2912 N. E. 28TH ST., FORT WORTH 11, TEXAS P. O. BOX 1586, HIGH POINT, NORTH CAROLINA 

4301 N. W. 36TH ST., MIAMI SPRINGS, FLORIDA 72-74 STAFFORD STREET, TORONTO, CANADA 

SALES OFFICES: 303 WAREHAM BLDG., HAGERSTOWN, MD. EDINA BRANCH—BOX NO. 44, MINNEAPOLIS 10, MINN. 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U. S. A. AND ABROAD 
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NOTES 


1, Except on cast-iron flanges which should not be undercut 


2. It is desirable to machine half of \O-Ring groove in each flange to 
eliminate necessity of manufacturing and stocking of flange pairs 
> ‘ 


-—— = 
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“LINEAR * 
/ PRECISION 
MOULDED 


ee 9 


FOR THE DESIGNER 


You get a perfect seal with only metal-to-metal contact between flanges when 
you use a Linear “‘O” Ring Gasket. There’s no more need for straining at bolts 

. and no more need for periodic checking or tightening. 

Linear “‘O” Rings are easily installed, without special assembly tools or gasket 
paste. They maintain a positive seal in spite of vibration. They cannot be 
unduly squeezed or damaged by over-tightening. They enable a reduction in the 
number of bolts required for a leak-proof seal. They eliminate expensive shut- 
downs and repairs created by inopportune gasket failure. And, they take the 
guesswork out of the effectiveness of your flanged connections... help you 
standardize on one simple, efficient, maintenance-free method. 

Linear “O” Rings are compounded of natural or synthetic rubber, fluorethy- 
lene polymers, and silastics .. . are available in a complete range of J.1.C. and 
A.N. standard sizes, as well as hundreds of non-standard sizes for special uses. 
For specific help with your sealing problem... CALL LINEAR. 


"er ERFE CTE Y '- 28 6 tae ee PAC K 


TTIN- a 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, 
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Escutcheon plates 
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Handle bar grips 





Garden hose 


GIVE 
YOUR 
PRODUCT 


Performance, beauty, color. In all of 
these fine items there is the right com- 
bination of suck practical, profitable 
properties . . . because they are made 
of VINYLITE Brand Flexible Plastics. 

New beauty and durability can be 
given to your procucts, too, with 
VINYLITE flexible molding and ex- 
trusion plastics. They come in a wide 
range of flexibility. They withstand 
repeated bending without cracking. 

There’s virtually no limit to their 
range of non-fading colors. They are 
extremely resistant to aging, water, 
oils, greases, alkalies, most strong 
acids. 

Why not let us show you how the 
unique combination of properties of 
VINYLITE Plastic molding and extru- 


__ 


. 








Fender we tingn 








\ 


Hair curlers 
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sion compounds can aid in the eco- 
nomical volume production and sales 
of your products! Tell us in detail 
what your product problems are. And 
send for your copy of the new illus- 
trated 24-page booklet, “VINYLITE 
Resins and Plastics — Extrusion and 
Molding Materials:’ Write Dept. 
M-10. 


inylite 


PLASTICS | 








BAKELITE DIVISION 
Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y; 




















CHECKLIST 
of outstanding 


McGRAW-HILL BOOKS 














1. VIBRATION and SOUND 


By Philip M. Morse, Director, Brookhaven 
National Laboratory 


468 pages, 116 lilustrations, $5.50 


Here's authoritative information on che theory 
of vibration and sound—factual material o9 
strings... the case of plane waves in tubes. 
and the application of operational calculus and 
the Laplace transform to the study of acoustica) 
transients. This book explains and analyzes 
the simple oscillator, the flexible string, the 
vibration of bars, membranes, and plates, plane 
waves of sound, the radiation and ecattering of 
sound, standing waves of sound, etc. 


2. MECHANICAL VIBRATIONS 


By J. P. Den Hartog, Professor y Mechanical 
Engineering, M. I. 
Srd edition, 478 pp., 6x9, 282 retens $6.08 


This book deals with vibrational phenomena ip 
a technical manner, yet emphasizes applica. 
tions of principles and calculations to practical 
problems of vibration. You receive valuable 
information on airplane wing flutter, helicopter 
ground vibration, sorsional pendulum dampers, 
singing ships’ propellors, and electronic instru. 
ments. The principal applications to steam 
turbines, automobiles, diesel engines, and elec 
tricai machinery are included. 


3. MATHEMATICAL THEORY of 
ROCKET FLIGHT 


By J. Barkley Rosser, Professor of Mathe 
matics, Cornell University—Robert R. Newton 
Technical Staff Member, Bell Telephone Lab 
oratories, Inc.—and George L. Gross, Research 
Engineer, Grumman Aircraft Engineering Cer- 
poration. 


276 pp., 6x9, 41 diagrams, $4.50 


Explanations and illustrations in this volume 
are combined with mathematical analysis to 
show you factors involved in rocket propulsioa 
Discoveries in the fleld are covered by a wealth 
of explanatory material including concise dia- 














f 
grams, tables, and graphs. Covers such points A- 
as how jet forces propel the rocket, how the v 
rocket ‘!s rotated for stability, aerodynamic Po 
forces on a non-spinning rocket, effect of jat 
action, dispersion of a rocket, vacuum trajec- IN! 


tory, launcher velocity, and tipping-off effects 





4.. COMPUTING MECHANISMS 
and LINKAGES 


By Antonin Svoboda, Hubert M. James, Editor, 
Vol. 27—Massachusetts Inatitute of Technology 
Radiation Laboratory Series. OSRD-NDRC. 
352 pp., 6x9, 177 Ulus., $4.50 
This guide to recent developments in radar 
gives you a clear picture of computing mechan- 
isms in general, and includes a detailed study 
of the design of bar linkages 
for use in computers. You 
receive a full account of 
novel methods for the de- 
sign of bar linkages as gen- 
erators of functions of one 
and two independent vari- 
ables. Special attention is 
given to the design of bar 
linkage multipliers. 








10 days free examination 





ft McGRAW-HILL BOOK CO., INC. | 
42nd. St., N. Y. C. is 
= books ponding to numbers circled | 
| below for 10 days f: on On approval 
In 10 days I pay for books I wish to keep, 
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kote peta 


Wlustrated above is a Pesco 
electric motor-driven hydrav- 
lic pump of the type used on 
smaller automatic trucks. lt 
has a displacement of .043 
cv. in. Capacity is .67 g.p.m. 
at 3000 p.s.i. at 33 volts D.C. 
and 76 amperes. 


PRODUCTS DIVISION 
ah. Sw 


o. ‘ 
duct 
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A Pesco pump is lifting this load... 


IT COULD LIFT OVER TWICE AS MUCH! 


Over 80,000 pounds can be lifted and transported by this 
die handler built by Automatic Transportation Company. 

Yet the Pesco hydraulic pump that supplies the power 
to lift such terrific loads is so small it can be carried easily 
in your hand! 

One important reason why more and more industrial 
equipment manufacturers are turning to Pesco for 
answers to their hydraulic power problems, is ‘‘Pressure 
Loading’’. ‘‘Pressure Loading’ is the exclusive, patent- 
ed Pesco design principle that assures extremely high 
operating efficiencies over a long, trouble-free pump life 
because it automatically compensates for wear. 

For the complete story of Pesco Pressurized Power 
and Controlled Flow, and how the sales power of Pesco 
hydraulic power can help you, write today. 


A preliminary discussion will involve no obligation. 
BORG- WARNER ‘CORPORATION. 


24700 NORTH MILES ROAD BEDFORD, OHIO 












PRECISION ADJUSTMENTS by simply peeling 
-002 or .003 inch laminations. LAMINUM shims 
ovailable in thicknesses from .006 to .126 inch. 





FOR SPLIT BEARING of lathe headstock spindle. 
Even after peeling, shim is always uniform in 
gouge, with o hard, clean and smooth surface 








FOR THRUST BEARING adjustment of pump. Peel- “ 
, able shim is valuable for takeup of wear after 
service, reducing “down time” for maintenance. 


STAMPING * GRINDING | 
METALWORKING SERVICES 


Press capacity to 100 tons, 24 inches | 
square, shallow draw. Special equipment 
and variety of dies can eliminate die- 


making for short runs. Wide stock of ma- 





terials. Let us quote on your difficult jobs. 


Ue SM ea a ee ee es ee a at 
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...Clitting lathe costs 
. .. Saving assembly time | 


Send today for our new data file with specifications, design 
factors and applications. Sample of LAMINUM included. 





Use laminated shims, stamped from 
LAMINUM, to position machine elements 
accurately. With a .126 inch shim, made 
up of .002 inch laminations, for example, | 
you have a full Yeth inch of adjustment | 
built into your assembly. There is NO | 


filing or precision machining or grinding. 


PLUS these advantages: 


All adjustments AT THE JOB. 


No fumbling or counting loose shims. 


» No dirt, oil, grease between shim layers. 


Less compressible than ordinary one-piece 


shims. 
No new skill required for use. 


Can be fitted with babbitted lugs to pre- 
vent oil and pressure loss. 


wk 
G: 
Lod 


LAMINUM (Reg. U.S. Pat. Off.) shims are solidly 
Bonded units made up of .002 or .003 inch brass or steel 
laminations with a microscopic layer of metallic binder. 
Cut to your exact specifications. 






FOR 
ADJUSTMENT 


OMPANY, Inc. 


Glenbrook, Conn. 


LAMINATED SHI 


1412 Union Street 





How fo select 
the right material 


for the right job 
> 42> 4 


Practical data on 


7500 


MATERIALS 


in the 





Revised, Enlarged 
| 6th Edition of 


By GEORGE S. BRADY 
789 pages, 6 x 9, $7.00 


Here’s your short cut to essential facts 
you need in the selection and specifica- 
tion of materials. It saves you endless 
time—and eliminates error—in_ the 
choice of materials for manufacturing, 
construction, engineering, chemical pro- 
cessing, etc. You get fuil descriptions 
of hundreds of processing materials 
used in the basic and intermediate in- 
dustries—plus data on imported raw 
materials that the war emergency has 
shown to be important to American 
industries. 





You get 7500 materials descriptions 


Years of work have gone into selecting 
only the most pertinent facts about 
some 7500 materials, and presenting 
them in compact form for the conven- 
ience of industrial engineers, execu- 
tives, architects, designers, builders, 
and purchasing agents. Arranged for 
instant reference this handbook gives 
chief characteristics, comparative data, 
sources, substitutes, adulterants, and 
uses. The chief ores and most import- 
ant of industrial chemicals are in- 
cluded. A new section on materials 
economics gives you valuable details 
on procurement and use of materials 
throughout the world. It features a 
wealth of helpful charts, maps, tables, 
and _ illustrations. 


10 DAY FREE EXAMINATION 





McGRAW-HILL BOOK CO., INC. 

330 West 42nd hoon — York 18, N. ¥. 
Please send py of Brady's 
MATERIALS HANDBOOK, 6th Edition, 
for 10 days’ examination on approval. In 
10 days I will remit $7.00, plus a few cents 
postage, or return book postpaid.* 
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pte I We pay postage and packing charges 
cash with your erder. Same return 

privilege. 
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The uniform hardness provided by Sandvik spring 
steels may make an important difference in your 
product. It can minimize die wear, improve blank- 


ing properties and assure better performance of 
W | L L § A N ) V | K the steel part itself. 


Whenever your spring steel application calls for 
. uniform hardness, high fatigue life, close toler- 
S Y R | N G S T f F L’ S ances or fine surface finish, think of Sandvik. 
Sandvik cold-rolled strip steels are available: 
Precision rolled in thicknesses fram .001" 
In straight carbon and alloy grades 
U N | a 0 R M & A R i) N ‘ S S In special analyses for specific applications 
Annealed, unannealed or hardened and tempered 
: In a wide range of widths 
uy : YO UR ; Unpolished or polished bright, yellow or blue 
imp ro ve “ With square, rolled or treated edges 
Phone, write or wire your nearest Sandvik office 


4 for further information or technical help. 
~ product? 7 a 


SANDVIK STEEL, Inc., 111 Eighth Ave., N.Y. 11, WAtkins 9-7180 
230 N. Michigan Ave., Chicago 1, Ill., FRanklin 2-5638 
1736 Columbus Rd., Cleveland 13, Ohio, CHerry 1-2303 


SANDVIK CANADIAN LTD., 426 McGill St., Mont., Can. 


j 









FREE 


Write, on your letterhead, 
for your copy, today. 


SOME SANDVIK SPECIALTY STRIP STEELS—Steel for Textile Machine Parts * Band Saw Steels; . 
Metal Band, Wood Band and Butcher Band * Camera Shutter Steel * Clock and Watch 
Spring Steels * Compressor Valve Steel + Doctor Blade Steel * Feeler Gauge Steel - 
Knife Steels * Razor Blade Steel * Reed Steels * Shock Absorber Steel * Sinker Stee! 

Spring Steels + Trowel Steel + Vibrator Reed Steel, etc. 
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Coaches and Pacific Stage Lines Busses. 


Heavy transports, loaded to capacity, often require 
positive braking action upon a moments notice. Today, 
more dependable, longer-wearing and stronger brake 
drums are available for extra safety. 


Sorbo-Mat ‘‘Sumner’’ Brake Drums, manufactured by 
Canadian Sumrer Iron Works, have met and conquered 
the rigorous requirements of Busses, Motor Trucks and 
Trailers, Trolley Busses and Motor Coaches operating 
under the most severe conditions of mountainous Western 
Canada. This outstanding achievement is the result of 
cooperative metallurgical research with Sorbo-Mat 
Process Engineers to increase the performance and life of 


these castings. 


The matrix structure of the Sorbo-Mat ‘‘Sumner’’ 
Drum iron was predetermined and manufactured to 
better resist the detrimental effect of alternate heating 
and cooling, that is, thermal checking or crazing, under 
sudden or gradual brake actions. This is the most preva- 


Acme Founpry & Macutne Co. 
Acme Founpry & Macuine Co. 


Commerciat Iron Works 
Dartine Vatve & Meo. Company 
Darron Founpry 

J. B. Ennsam & Sons Mpc. Co 


Pictured above are two users of Sorbo-Mat “Sumner” Brake Drums, a 
acific Stage Lines Bus and a loaded Logging Truck of the Pacific 
Truck and Trailer Co. (Canadian Forest Products Ltd.). 
are a group of Brake Drums used on British Columbia Electric Trolley 


Also shown 


Blackwell, Oklahoma 
Coffeyville, Kansas 
Canaptan Sumer Iron Worxs Lrp. Vancouver, British Columbia 
Los Angeles, California 
Williamsport, Pennsylvania 
Hollydale, California 
Enterprise, Kansas 





The severest type of this 


lent cause of drum failure 
failure is found in the Logging Industry where drums on 
trucks and trailers are water-cooled while descending 
steep grades. Cutting off water too soon permits the 
latent heat stored in linings and shoes to overheat the 
drums causing extreme crazing. Sudden cooling of over- 
heated drums likewise causes crazing. 


Sorbo-Mat ‘“‘Sumner’’ Brake Drums have shown a 
remarkable resistance to wear in actual usage, remaining 
in service without maintenance after more than twice 
the mileage secured from previous drums. This drum 
iron possesses spiendid breathing properties enabling it 
to resist thermal checking and, in addition, combines 


maximum strength and machinability. 


The performance of Sorbo-Mat “‘Sumner"’ Brake Drums 
has established a new yardstick for measuring brake 
drum life with safety plus operating and maintenance 
economies. 


Mo., | 


4 


Oakland. California 
Marshalltown, lowa 
Marion, Indiana 
Winchester, Indiana 
New Brunswick, New Jersey 
Dallas, Texas 

Cedar Falls, lowa 


GenexaL Metats CorporaTIon 
Gra-lron Founpry Corporation 
Marron Macutne, Founpry & Svuprvy ( 
Overmrer Movtp Company 
Sorso-Cast CorPoRATION 

Tae Murray Company or Texas, LN 
Vixine Pump Company 


“This advertisement sponsored by the above licensees” 


CASTINGS THROUGH 


BETTER 
284 


IMPROVED FOUNDRY TECHNIQUES 
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Ss DESIGN FOR LOW COST LETTERING 


The lettering on the two ZINC Die Cast electric range panels above was 
designed with a watchful eye on cost. Raised, not recessed, lettering on 
the top panel lowers die cost, since it is easier to cut a design into the die 
than to make a raised design on the die surface. The lettering on the 
bottom panel is pierced after casting. If these letters were cored in the 
casting operation, some flash would be left at each opening. It is just as 
easy to pierce the lettering through the uncored wall as to shear the flash. 


( - 


oll yyyy 
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7 PRETREAT— THEN PAINT 


While any type of plated or organic 
coating can be applied on ZINC Die 
Castings, remember that it is false 
economy not to apply a suitable chem- 
ical pretreatment before painting. Pre- 
treatment assures good adherence and, 
thus, complete customer satisfaction. 
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pow’ to get the most 


Linc Die Casting 





Assembly of this 
y venetian blind opera- 
tor is completed by 
inserting the four 
cast studs on die cast- 
ing (A) in cored holes 
in casting (B) and 
spinning over the 
rivet heads. 





While ZINC Die Castings are inherently low in cost, parts 
should be designed specifically for this metal and method of 
production if maximum economy is to be achieved. The few 
hints given here may help you to get more for your die 
casting dollar. 

We suggest, however, that you ask us—or your die caster 
—for a copy of “Designing For Die Casting”. This booklet 
will give you a better working knowledge of the full economic 

possibilities of ZINC Die Castings. 












} § — - | a J 
ce -4° —J 
| MAKE USE OF THE DUCTILITY 


Cast studs or rivets provide an eco- 
: nomical means of fastening ZINC Die 
Castings to mating parts. Speed fast- 
eners can be used on such projections 
or, as shown above, the rivets can be 
spun or staked to act as self-fasteners. 
The latter practice is feasible because 
of the high ductility of ZINC Alloys. 


oe 


The New Jersey Zinc Company 
160 Front St., New York 7, N. Y. 


» ZINC 


aes FOR DIE CASTING ALLOYS 








Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (us22%,) ZINC 
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80% of all we ~w lift truck 
manufacturers use... 


HYDRECO 


HOLLOW-PLUNGER’* 


PVA 


— for smooth and accurate control of raising, 
tilting and accessory operations. 


HYDRECO Hollow-Plunger control valves build 
in the fast and safe control so necessary to 
proper lift truck operation. Accurate throttling 
characteristics, inherent in HYDRECO valves, 
cut out lost motion in picking up and stacking. 
Built-in check valves of the Hollow-Plunger de- 
sign entirely eliminate momentary load drops 
and jerky operations. There are no dead spots J 





ana UW USE Vil ty haulizs 7} 






in HYDRECO valve operation to create pressure 
peaks, damaging to the hydraulic system. 


HYDRECO EQUIPPED TRUCKS CUT 
OPERATING COSTS FOR THEIR OWNERS. 






Patented hoilow plunger 
with no dead spots to 


Check valve assembly 
create pressure peaks. 


prevents pressure drop 
in the cylinder while 
pressure port is opening. 





Pt 

Circular ports are stag- To 
gered in the plunger an 
for accurate throttling. *Hollow-Plunger in 
. protected by existing me 
Let HYDRECO engineers show you how 7 one oe be 
your equipment can be made to per- aie p lied "se ho 
form faster and safer with HYDRECO a a Su 
Hollow-Plunger control valves. af 

siz 

WRITE TO — Th 
mc 

the 


HYDRAULIC EQUIPMENT COMPANY R 


1114 EAST 222nd STREET ° CLEVELAND 17, OHIO 
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MAGNETIC 
STARTERS 


JUST “2 THE SPACE 


OLY LS {XCLUSIVE NEW "RA 
BALANCED MECHANISM | Jib. 


To get the best from your equipment — to bring out its built-in perform- 
ance, specify Arrow-Hart Magnetic Starters. These new starters, available 
in sizes Q-1-2-3-4, feature the amazing new “RA” Right Angle Balanced 
mechanism, exclusive with / rrow-Hart. This mechanism has a knee-action 
bellcrank fulcrum, which transfers the leverage from a vertical to a 
horizontal plane, multiplying leverage and increasing contact pressure. 
Superior contact alignment is achieved through GUIDED parallel closure 
of contacts. The revolutionary design of the “RA” cuts conventional starter 
size in half, giving you a new freedom in engineering, new compactness. 
The extra safe, extra dependable “RA” has new, larger contacts, improved 
magnet and coil. And it’s easy to wire and service. These are only a few of 
the many features that add up to outstanding performance in Arrow-Hart 
“RA” Magnetic Starters — features that “bring out built-in performance.” 


UY WITH CONFIDENCE PROFIT BY 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S. A 


a. 
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ARROW-HART TYPE “RA” 
MAGNETIC STARTERS 


For original equipment designers and manufacturers the Arrow-Hart line 
of “RA” Magnetic Starters means an overall reduction in the size of the 
control panel, smaller control equipment cavities, lower material costs. For 
installation and maintenance men it means a job done easily, quickly, at 
lower cost. A space-saver, a time-saver, a work-saver, it’s the most versa- 
tile line on the market, in application and in performance. Investigate it. 
Specify it. Buy it. 


PUSH-PULL-SELECTOR SWITCH 


Provides a single point of control for a multiple-operation machine. Any 
combination of momentary contact elements can be arranged. Un to 16 
dial positions. Stop or start in any position — move to any point without 


“eo 


activating intervening points. 


Cs 
} . 
3 
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2-SPEED AND REVERSING CONTACTOR 


Provides full protection to operator, machine and work. Same features as 
A-H Magnetic Starters described on these pages. Positive mechanical 
interlock. Reverse contacts do not stort to close until forward contacts are 
completely open. Switches are coupled by roller-type, free-floating link- 
age. Free-release transfer action. 


DESCRIPTIVE LITERATURE ON REQUEST 


Write today for literature and required engineering data on Arrow-Hart 
type “RA” Magnetic Starters and Contactors. Available in local and 
remote control or selector switch types in sizes 0-1-2-3-4. There is an 
Arrow-Hart field engineer in your territory to as«’*t you with your indus- 
trial motor control requirements. Consult your local electrical distributor 


or write the factory for engineering service. 


— ARROW-HART 


Q 





The properties of Asarco continuous-cast alloys improve the performance 


of your product . . . add to its acceptance .. . sale . . . reputation 


The Asarco process for continuous casting makes available a wide range 
of alloys in a form equivalent, in all essential respects, to long mill rods, 
tubes and shapes. Previously these same alloys have been available only as 
sand, permanent-mold, or centrifugal castings. Continuous-cast copper base 
alloys are exceptionally uniform and free from porosity hard and soft 
spots are eliminated. The metallurgical quality of continuous-cast bronze 


is so high that part after part passes the most rigid inspection 


This new form of continuous casting offers another tool for much greater 
economies in production. With Asarco continuous-cast bronze your products 
can be made on automatic screw machines, presenting an opportunity for 
high production rates at low cost. 


Because of the unique characteristics of the ASARCO continuous-cast 
process, the exclusion of impurities, porosity, and the even dispersion of alloy 
constituents, fatigue characteristics are raised 33% to 100% . impact 
strengths increased from 15% to more than double that of the same alloys 
produced by other casting methods . . . tensile strength, yield strength, and 
hardness substantially improved 


By specifying Asarco continuous-cast, copper alloy rods, tubes or shapes, 
you get stock cut precisely to your requirements in lengths ranging from 
5’ to 20’. Rods and tubes for gears, shafts, and other machine parts 
tubes for sleeves, bushings, bearings. or liners . 215 standard sizes in 
lengths of 105” are stocked for exacting production requirements shapes 
bars, or tubes with ridges or splines made to order. 


Asarco’s technical representatives can show you how to improve your 


products and reduce your costs by using continuous-cast bronze 


Send for ASARCO Continuous-Cass 

uselus appiscation and speceficatson 
Continuous-Cast Copper Alloy 

ASARCO proce alue f ASARCO pr 
typical physical properties chart 

photo microg fatigue grat 

ASARCON ali 


tube 


American Smeiting 
Perth Amboy Plant. Barber 


“ Please send me a free copy of the ne pace booklet “ASARCO 
| < ‘ ntinuous s opper lovs.” 
[ConTINVOUS-CAST ontinuous-Cast Copper Al 

— 


x Name 
Tuses-3™ 


Company 
West Coast Sales Agent: 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif. Address 


American Smelting and Refining Company _ ..., 


Perth Amboy Plant, Barber, New Jersey 
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for hauling CEMENT or 
» designers rely on MORSE 


Furnishing candy for the nation’s sweet tooth and handling heavy materials 
like cement are activities that call for machines that are entirely different. But 
designers of equipment for both types of jobs have chosen Morse Power 
lransmission Products for performance and dependability. In its Moto-Bug 
power wheelbarrow. the Kwik-Mix Company uses a Morse-Rockford Double 
Pullmore Clutch and a Morse Roller Chain Drive to the front wheels. The Currie 
Manufacturing Company uses three sizes and dozens of feet of Morse Roller 
Chain in its labor-saving. automatic starch tray stackers and feeders for candy 


maker Ss. 
Morse — Unlimited in Applications 


Whatever vour mechanical power transmission needs—for clutches. for 
precision-made roller or silent chain or sprockets. for couplings or drive shafts 

Morse can fill them. Morse engineers’ wide experience in solving power 
transmission problems for almost every industry. and Morse’s long record of 
producing a great variety of the finest mec hanical power transmission equip- 
ment are vour assurance that M—=PT. Morse means Power Transmission. 


M-PT Morse scx 


BASIC FORMULA ower 
T ee 
FaNSMISsion 


For more complete information about Morse 
Roller Chains and Sprockets, write today and 
ask for Catalog C51-50. For the full clutch story, 
ask for Pullmore Clutch catalog. 


MORSE CHAIN COMPANY 


Dept. 594, 7601 Central Avenue, Detroit 8, Michigan 





100 Morse 
Branch Offices 
and Distributors 
to supply your 


; pe. : f ote be RP Morse Roller 

power transmis- ie. Te Chain Drives aia 
sion demands. : —_—.% . Silent 

, ; Morse Silent . . 

: : : Chain 

Chain Drives : 
Couplings 

From coast to coast there are more than 100 offices, representatives 
and distributors of Morse Power Transmission products to give ro™~ Mer 
you quick information and service when you want it—where you - aes 


want it. Ask the Morse Man first in any case! Check your classified _ Morflex 
Radial 


phone ery — r “Power Transmission” or “Chains” for Morse Roller 
the nearest Morse Man. Chain Couplings 








Couplings 
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making CANDY... 
POWER TRANSMISSION PRODUCTS 


The Kwik-Mix Moto-Bug takes the hard work and 
materials handling, the pulling and pushing 
work. With a capacity of 1200 pounds or ten cubi 
or on its I eable platform, tl Moto-Bu 
variety of mat 


Currie automatic starch tray stackers and feeders in- 
crease production, reduce tray breakage for candy manu- 
facturers. Since their devel pment about ten years ago, Double Morse-Rockford Pu 
these machines have been equipped with Morse Roller is used on main drive. It provide 
Chain. full power. Particularly compact 
Morse Roller Chain provides positive power transmission clutch has proved its efficie 
without slippage, saves space, allows design freedom. rugged service. Morse-Rockfor 
Morse Roller Chain is precision-built for long, trouble-free single and double types, for 
service under a wide variety of working conditions. It many capacities ran 


* 
uses teeth, not tension; gives 99% efficiency. 900 r.p.n 


— aw a eae ee ee oe eee eae eS, 


MORSE 


MECHANICAL 
POWER TRANSM/SS/ON 
PRODUCTS 


Morse- 
Morse Morflex Rockford 


Couplings Clutches 


ee ae ae ae a 





Morse Morflex 


Morse-Rockford 
Drive Shafts 


Pullmore Clutches 
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So You're DESIGNING 
a NEW MACHINE 
well don't forget 
that its efficiency 
is no better than 
the drive operating it 


Let us show you what a 


RAMSEY Silent 
CHAIN DRIVE 


will do—and why— 


Look at the illustration below of the Ramsey 
Roller Bearing Joint. IT’S DIFFERENT. No other 
make of silent chain is like it. A Ramsey Chain 
with this joint in every link, will operate at high 
speeds without heating and with no more lubrica- 
tion than required by an ordinary roller bearing. 


See how it 


ROLLS ...: 


Designed on the prin- 
ciple of a roller bear- 
ing. Surfaces of the 
pins are convex to 
permit a rolling ac- 
tion with absolutely 
no friction. See how 
the open construction 
allows oil to pene. 
trate and adhere to 
the working surfaces. 





SEND FOR A COPY of the 60-page 
fully illustrated Ramsey Engineer- 
ing Manual No. 650. It will show 
you how easily you can improve 
your product by improving the drive. 

















RAMSEY CHAIN CO., INC. 


5051 BROADWAY e*ALBANY, N. Y. 
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TERMINAL INSULATOR 








ACTUAL Size 

















TERMINAL SCREW 

















KING-SEELEY CORPORATION designed this 
Progressive-made terminal to permit the hous- 
ing of its oil pressure unit to “breathe” — a 
feature that insures the presence of atmos- 
pheric conditions inside the housing and, con- 
sequently, accurate pressure registration. 


Progressive was called in to make the ter- 
minal for two reasons. We have the engineer- 
ing and production skills to make the part, in 
ali its tricky detail, according to specification. 
And, secondly, we do a precise job at a cost 
that makes it worthwhile to do business with us. 


We specialize in special fasteners. Use this 
specialization — you gain all ways. 















WRITE FOR OUR CATALOG 
IT MAY SAVE YOU MONEY 





THE PROGRESSIVE 


MANUFACTURING COMPANY 
48 NORWOOD ST., TORRINGTON, CONN. 


SALES OFFICES: SAN FRANCISCO, LOS ANGELES, 
PORTLAND, DETROIT, PHILADELPHIA, CLEVELAND, 
SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO 
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,.. the pietures TELL 
THE STORY! 
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Push button under operator's thumb pre- 
vides complete control. Pictures illustrate 
riveting cycle. 






tae 
A. FAST cae 


APPROACH 






am a +> 






Left —Hannifin “Hy-Power” Hydraulic Power 
Unit. Above — Hannifin portable punches > 
and riveters like this are widely used in 


making truck and automobile frames. Pressing button moves ram up te werk 


Foe SGter, Faster sist id Ses ca Sa 
RIVETINGMPUNCHING, PRESSING 


ANNIFIN Portable Yoke Riveters are built in more 
than 40 different standard sizes with capacities 





B. RIVET 
ranging from 714 to 100 tons. A similar wide choice Delt) i344) 
is offered in punches, presses, and multiple punching 
and multiple riveting equipment. 


The Hannifin “Hy-Power” Hydraulic Power Unit is the 
heart of the “Hy-Power” System. Up to 5,000 p.s.i. 
pressure at your finger-tip under exclusive automatic Hydraulic pressure is automatically intens!- 
cortrol. Although it occupies less than 6 sq. ft. of floor fied and the rivet is completely formed. 
space, it is capable of delivering hundreds of tons of 
useful force. 

Hannifin furnishes everything you need to make 
“HY-POWER” HYDRAULICS work efficiently and 
dependably in your shop or plant: power units, controls, ; 
and portable or stationary work units. Today in thou- Cc. RAM erair’ aS 
sands of installations throughout the world, production RETURNS 

engineers and tool designers are using “HY-POWER”™ — 

HYDRAULICS as the key to better, faster production i = , 
and lower costs for an almost unlimited range of , 
applications! You, too, can benefit from this equipment. 
For complete information, see your local Hannifin 
representative, or write. 


HANNIFIN CORPORATION 


1125 So. Kilbourn Ave., Chicago 24, Illinois 
AIR CYLINDERS + HYDRAULIC CYLINDERS + HYDRAULIC PRESSES 
PNEUMATIC PRESSES + HYDRAULIC RIVETERS + AIR CONTROL VALVES 


At peck hydraulic pressure (adjustable), 
the ram reverses automatically and returns 
to starting position. Total elapsed time ap- 
proximately 21, seconds for 3,” cold rivet. 


@ ASK FOR NEW BULLETIN 150 
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R-B-M INDUSTRIAL 


CLE 7) Ml 


Und 


Approved. 600 Volts AC 


294 


FLEXIBILITY 
Using a screw driver only, you can easily change any pole 





‘erwriters’ 


SIZE 
Non-Reversing 
2 to 4 Pole 2-3/4” w. x 3-5/8” h. x 3-5/16" d. 
5 to 8 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16" d. 
Reversing 
2 to 4 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16” d. 
Note: 10 and 15 ampere contactors have same mounting 
and overall dimensions. 


ACCESSIBILITY 
To replace contacts, it is not necessary to disassemble the 
complete contactor. Just remove the parts comprising the 
stationary and movable contacts. Contacts can be replaced 
without disturbing wiring. To change coil, remove magnet 
frame and coil assembly only. (See illustration below.) 


from normally open to normally closed. No special parts 
required. 10 and 15 ampere parts are interchangeable. 





RELIABILITY 


Laboratory tests involving millions of operations, plus field 
service of thousands of R-B-M contactors on door operators, 
radio transmitters, packaging and weighing machinery, hoists, 
machine tools and many other industrial applications offer 
proof of dependable, trouble-free performance. 


ADVANCED DESIGN 


Melamine Insulation. Molded coil housing. Ilsco solderless 
connectors. 50/60 cycle magnet coiis. Palladium silver con- 
tacts. Stainless steel self-contained 

contact springs. 





Where space is a factor, and 
accessibility a must—use 
R-B-M industrial contactors. 
Initial low cost plus depend- 
able performance will save 
you money. Write for Bulletin 
600 and price list on your 
company letterhead. 


» 
Dept. C-127 R-B-M DIVISION OF ESSEX WIRE CORP. 


R-B-M 
ESSEX 


DIVISION 
WIRE Corp. 


Logansport, Indiana 









Precision balls made for your job. In many 
materials. Send your specifications to our Engineering 


Department. Their recommendations will be for- 


warded to you promptly. 


THE HARTFORD STEEL BALL CO. 
HARTFORD, CONN. 


EXPORT OFFICE a aL 


PHONE PENNSYLVANIA 6 2078 


CHICAGO OFFICE 
FRANKLIN 19 


NEWARK N 
MARKET 





















3/5 usual size! | 
1/2 usual weight! 


fd, Ae Lue 
GEAR C UPLING 


ae | 
' 












r 
' 
' 
' 


eee eenwe 


ventional types (averaged 
in outline) compared with 
Sier-Bath Gear Coupling 
of same shoft size 


“—=1/2 the wt. per HP! 


@ Needs less shaft space for 
assembly, uncoupling — still _ fits 
existing designs, easily replaces old 
style couplings 


@ Reduces wear on coupled 
equipment — ‘ess weight, smaller 
size reduces strain on shafts and 
bearings 


@ Slashes time and labor costs— 
only 7 parts! Assembled, uncoupled 
in seconds—no special tools, easy to 
align 


@ Saves design space, weight— 
averages only *, the size, 2 the 
weight of conventional gear coup- 
lings of some shaft size 

@ Decreases accidents —no bolts, 
nuts, protruding ports—safe os a 
smooth shaft 


© Cuts original costs—prices lower 
than conventional gear couplings. 
Standard, vertical, mill motor, spacer and floating shoft types— 
sizes from % to 6, HP 4 to 550. Special sizes and types on request 


Send for further informotion—and/or for coupling (any size up 
to 2%”) for 30 day free trial. 


Sier-Bath 


GEAR and PUMP: CO. Inc. 





Members A.G.M.A. 
Founded 1905 


+ 
9238 HUDSON BLVD. 
N. BERGEN, N. J. 
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Glass tubing serves as a protective cartridge for 
9 Pp g 


Rate of flow of liquids checked with Rotometers. Baster tubes help the housewife handle hot liquids. 


fluorescent tunnel lighting. 





PYREX brand pipe used as a structural material Steam under high pressures requires tough corro- Colored tubing for Neon signs possesses high 


for new Johnson Wax Building. sion resistance of PYREX brand gauge glasses. dielectric strength 


Have You Ever Considered Glass Tubing? 


As you can see, some imaginative engineers have used For electrical applications, Corning can give vou 
glass tubing by Corning to solve quite a range of glass tubing that is hig " 
problems Supplied by Corning in a wide variety of that seals to metal. Tubing can als a val . 
characteristics and dimensions, it lends itself to count- colors. Where precision is required, Cor g can s 
less applications. Available now and not too costly, ply tubing to extremely close tolera 
it is worth a good look Consider glass tubing in vour next 

Here are some of the “‘built-in’’ properties you can Chances are Corning can furnish \ with exactly 
have with Corning tubing. First, you can see through what you want. You ca Wout mall pieces 
it for checking flow, volume or quality. If it's PYREX 10 ft. lengths 1 ul . O 
or VYCOR brand glass, sudden temperature changes engineers have the story and sta ready to give \ 
won't bother it. Acids and mild alkalies have little a hand. Drop us a line let us know what vou |} 





effect. It’s a natural where corrosion is involved. in mind 






CORNING GLASS WORKS CORNING, N. Y. 


Corning mew sedeidch tt GCleedd 


Technical Products Division: Lavoratory Glassware, Lightingware, Plant Equipment, Glass Pipe, Signalwoare, Gauge Glasses, Optical Glass, Gloss Components 
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For easier mounting and assembly and manufacturing 
economies. Permits substituting punched sheet-metal 
housings for expensive, precision-machined castings. 
No. FR1-5: 3/32” bore x 5/16” minor O.D. x 23/64” 
flanged diameter and 7/64” width with exclusive MICRO 
ground O.D. and outer raceway. 
In both Conrad (retainer) and full-race designs. 
Write today for data sheet Technical Bulletin No. 50. 


New Hampshire - cro Ball Bearings, Inc. 
Peterborough, New Hampshire 


3 Main Street 


GROUND Miniature 














a NEW 
FLANGED 
BEARING 


another 
Micro 
First! 






Bearing 








WIRE 


Maybe it all does look pretty 


MEM 


much the same at first glance. 


But when a firm has been making wire mesh for 70 years, man 
and boy, there’s bound to be a little more to it than meets the 


eye—a little more know-how 


in engineering and weaving, a 


little more quality in the product, a little more service and 


satisfaction to the user. 


@ JELLIFF WIRE MESH is 
@ JELLIFF WIRE MESH is 
@ JELLIFF WIRE MESH is 
@ JELLIFF WIRE MESH is 


true to the specifications 


@JELLIFF WIRE MESH is 


been for 70 years. 


woven in all ductile metals 

woven in all commercial weaves 
woven in widths up to 72 inches 
economical. Every foot runs 


a quality product and has 


You can depend on it 


Write today for full details about JELLIFF WIRE MESH, JELLIFF 
WIRE-MESH PRODUCTS, and JELLIFF’S CONSULTATION SERVICE 


on wire-mesh engineering. Address Department 24, 





DIPPING BASKETS 
LEKTROMESH 
RESISTANCE WIRE 


SOUTHPORT 








\s | 
rue c. 0. SELLUFE irc. core. 


WIRE MESH PARTS 
WIRE CLOTH 
STRAINERS « FILTERS 
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For low-cost performance of 


INDUSTRIAL RUBBER 
PRODUCTS 


. +. “se these prac- 
tical application and 
maintenance aids 














Here's a handy reference that 
gives you a thorough analysis 
of the engineering, design, ap- 
plication, and maintenance principles you must 
take into account when working with rubber in 
industry. Whether you're an engineer—de- 
signer—shop superintendent—industrial tech- 
niclan—no matter what your link with the 
rubber field . . . you'll find this concise 
treatment of the physical and chemical proper- 
ties of rubber compounds a handy and practical 


guide. 
JUST PUBLISHED! 


ENGINEERING 
WITH RUBBER 


Edited by Walter E. Burton 


In collaboration with engineers and research men 
of the B. F. Goodrich Company 


461 pages, 445 illustrations, $6.50 


4 e reference book gives you the 
practical engineering, applica- 
tion, maintenance and design principles 
of molded, extruded and lathe-cut rub- 
ber, hose, en belting, and scores 

ber parts used by industry. 
It illustrates uses for American-made 
rubbers, crude and reclaimed rubbers 
and rubber-like materials . . . presents 
a complete picture of the physical and 
chemical properties of rubber com- 
pounds, the typical dimensions and 
structural details of industrial rubber 
produets. 


This guide shows you how to re- 
duce vibrations with rubber mountings 
—how to determine when extruded 
rubber parts can be used—how to use 
packing «nd sheet rubber, etc. Its 
tremendous store of useful information 
is ready to help you find the right 
answers, the first time, to your special- 
ized design and construction problems. 


Stage-by-stage procedures show you how: 


® to select and use rub- © to design and instal! 
ber adhesives conveyor belt sys- 
tems 
® latex parts can im- 


® to work and use hard 
prove product design a 
®@to specify correct 
stall V-belt drives types of rubber hose 
© to select rubber for best service 
linings to withstand e liathe-cut rubber can 
chemical action reduce costs 


SEE IT 10 DAYS’ FREE 


McGraw-Hif Book Co., Inc., 330 W. 42 St., NYC 18 

da me s copy of Burton’s ENGINEERING 
WITH RUBBER for 10 days’ examination on ap- 
proval. In 10 days I will remit $6.50, plus few 
centa delivery charges, or return book postpaid. * 


® to engineer and in- 





DERMRO ccccccccccccccccccccccccccccceccsccccccese 
BABI cccccccccccccccccccccvcvescccccceseccoce 
CRF cccccccccccccccccs -Zone....... State....... 
GHBAMM ccccccccccseccccccccocccoccccecesocces 
POstdOR ccccccccccccccccccccccsess FPE-12-50 


“SAVE! We pay mailing costs if you send cash 
with this coupon. Same return privilege. 
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d 
: for extra HIGH Light Intensity 
Tr . - ° e 
in S-l-o-w Speed Stroboscopic Applications 

s HE G-R STrRoOBOLUME® is designed to give an extra brilliant, very 
d short intensity light for observation and photography of very slow 
moving objects or machine operations much slower than can be 
. recorded by our other stroboscopic devices 
t It is particularly suited to single- or multiple-flash stroboscopix 
! photography, having a flash ducation of approximately ten millionths 

of a second about one-twentieth that of the average commercial 
ba “speed light ° 
1 i 
:- [he STROBOLUME can be operated in several ways. It is supplied with a 


The STROBOLUME normal] is housed 
d in the power supply case and weighs, 
complete, 18!» pounds. The sealed 


cord and push-button switch for firing at random hand-controlled 
moments. With an external contactor its flashes can be timed to 
correspond to the speed of a rotating shaft; when so used it can be 


t beam lamp and its case are remova- 

e P used at flashes up to 1,200 per minute 
ble from the power supply assembly ‘ 

n for use at the end of a 10-foot cable A special slow-speed STROBOTAC® is available for operation with the 
The lamp housing is equipped with a STROBOLUME to flash the latter from 60 to 1,200 times per minute. The 
standard photographic tripod socket special StrRoBotTac alone has a speed range of 60 to 1,440 per minute 

' With the STROBOLUME many new fieids for the Stroboscopic study of 


TYPE 1532-A STROBOLUME . . $225 
TYPE 631-BL STROBOTAC (special, with 
flashing rate of 60 to 1,440 per min- 
ute) . a - « $388 We would like to send you complete information. Just request a copy 


of the STROBOLUME BULLETIN. 


very slow moving machines are opened to research, design, production 
and maintenance 


Cambridge 39, 
Massachusetts 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 
» 
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Can. 


THE COMMERCIAL SHEARING & STAMPING C0. 


P.O. BOX 719 YOUNGSTOWN 1. OHIO 


We've been getting hard-to-make gears 


“‘over the hump”’ for 43 years. 


Builders of 


SPECIAL PURPOSE 7 
MACHINERY 


Daxik-LoOwpReyY 
. Machine Gorporation 


A subsidiary of Dixie Cup Co. 





Designers and Custom Builders for over 75 years 
Write: Dixie-Cowdrey, Fitchburg, Mass., Phone: 5200 

















| 

xs | 
The driven gear shown here is 5” in pitch : seems . — : 

‘ Te *~ id a wet 


diameter and 15” long overall. It is carburized 


and hardened with heat treating distortion held ; : i 


SINCE 
1881 


PRECISION 


' 
' within .OOL”, 


DROP FORGINGS 


-.-any size or shape up to 200 lbs. 


DIVISION 
THE BINGHAM-HERBRAND, CORPORATION, FREMONT, OHIO 








GEARS + CAMS + INTRICATE AND 
PRECISE MACHINE PARTS 







INDIANA GEAR WORKS @« 
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Some ‘‘Moral Insurance” here might have avoided a serious accident 
Workmen’s compensation is a fine thing —but it can’t replace a mangled arm. 


Safety laws prevent many accidents—but they can’t cover every hazard of 


an individual plant. 


Accident prevention which goes beyond the law is an unwritten responsi- 


bility of every employer. It is his “Moral Insurance” for his employees 


- welfare. 


The premiums for “Moral Insurance” are not high. They do not have to 
be paid for in fancy safety gadgets. Their cost is simply the institution of 








common sense safety regulations covering all 'ocal hazards—enforced by 
employee committees with the full support of ruanagement. 


Yes—“plant safety” is a mutual job. 


DON’T FORGET—THE LIFE YOU SAVE MAY BE YOUR OWN 


Published in the public interest by: 


McGRAW- HILL PUBLICATIONS 
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Enlarged two times to show detail ) 





another 


tough 
cold heading 


job by 
SCOVILL 


The part shown above is a valve-adjustment screw 
which must be held to very close tolerances. Consider, 
for instance, the unusually short threaded section which 
must be concentric with the cone-shaped point to cen- 
ter it in the valve aperture. 


how would you make it? 


Ordinarily, a part like this would be considered a job 
for other production methods—to be made in two 
pieces, at a sacrifice in strength and with high assembly 
cost—or as a screw-machine piece with great waste of 
metal. However, in the experienced hands of Scovill 
engineers, toolmakers and operators, this valve-adjust- 
ment screw is being made by cold heading — in one 
piece, to close tolerances, and aera’ 
at low cost. WH acne 
Scovill makes a specialty of ;, 
“tough” cold heading jobs. 
Send your sample or blueprint 
for further information. It may 
pay you well. 


“Guide to the Profitable 
Use of Cold Heading” 

— Bulletin No. 2 describes 
the advantages and 
limitations of this process 
for the designer. It’s 

free for the asking. 











RECESSED WEAD. SCREWS + SEMS © TAPPING SCREWS 
STANDARD MACHINE SCREWS + SPECIAL COLD HEADED PARIS 


SCOMIL 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN. 
Montclair, N.J. ¢ Detroit « Wheaton, Ill. + Los Angeles « Cleveland « San Francisco 


FASTENERS AND 
SPECIAL PARTS 
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Complete, comprehensive guide 
to piping design and application 


—The data and methods 
you need for solving 
every piping problem 


ERE is an indispensable tool 
for the engineer, contractor, 
and designer, the famous 
PIPING HANDBOOK. This vast 


compilation of data and methods for 





most effective use of piping puts at 
fingertips all the principles 
that influence the design, construc- 
tion and use of piping systems. Amy 
fact, on any phase of piping practice, 
is here in clear, dependable, acces- 


PIPING 
HANDBOOK 


Fourth Edition 
By SABIN CROCKER 


Senior Engineer, Engineering Division, 
The Detroit Edison Company 


1376 pages, 42 x 712, 334 illustrations, 
329 tables, $7.50 


your 





Solve your piping problems with the help of this practical handbook 
packed with piping fundamentals, materials and techniques... and 
authoritative information you need on codes, dimensional etandards, 
materials specifications, construction details, cost estimating, ete. It 
shows you the best types of apparatus for each job . brings you 
scores of methods for using equipment for best results, helpful analyses 
of the details of each job, easy-to-follow explanations of every phase 
of piping from start to finish 


Covers these piping fields 


Steam Power-plant Piping * Fire-protection Piping 

Building heating * Oil and Refinery Piping 
Plumbing * Gas Manufacture and Distribution 
Underground Steam Piping * Refrigeration 

Water-supply Piping * Hydraulic Power Transmission 


SEE IT 10 DAYS FREE 


Look over this handbook at your leisure; note its wealth of helpful 
diagrams, curves, flow sheets, tables and photographs... its practical 
and accurate solutions of everyday problems. Return of the coupon 
below brings you a copy for FREE EXAMINATION. Send for it today. 


McGRAW- HILL 
ON-APPROVAL COUPON 





McGRAW-HILL BOOK CO., 330 W. 42 Street, New York, 18 ! 
Send me Crocker’'s PIPING HANDBOOK for 10 days’ examina- | 
tion on approval. In 10 days I will send $7.50 plus few cents for | 
delivery, or return book. We pay for delivery if you remit with | 
this coupon; same return privilege. 
Name | 
Address . 
City ... ° Zone State | 
I ee ings chee CROC DAN SON ENS SS Some eran edeesdevestenanenes 
Position 2.0200. Sei acseh ssh taeeaeens FPH-12-50 | 
Books sent on approval in U. 8S. and Canada only. | 
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; a of alloy, shape or size the quality of 
Bunting Bronze Bearings is uniform, Continual chemical 










and physical checks and exacting foundry control by 
a competent metallurgical laboratory assure this. The | 

Bunting Brass & Bronze Company, Toledo 9, Ohio. | 
Branches in Principal Cities. . 






BEARINGS “BUSHINGS ¥ PRECISION BRONZE BARS 


Propuct ENGINEERING — DeceMBER, 1950 





For STRENGTH and LIGHTNESS 


consider reimforced plastics 
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Lightweight tote boxes of high strength—at 
low cost—are ideally suited for materials 
handling. 

For many such uses the qualities of rein- 
forced plastics answer all requirements: good 
appearance, ability to stand rough handling 
and frequent cleaning, tremendous strength, 
and light weight. These Fiberglas-polyester 
resin containers nest compactly, and stack 
12-high ina carrier while protecting their load 
(in this case, bread) perfectly. 

The good finish and density, the exceilent 
physical values of these containers are desir- 
able qualities. And they come from Auburn’s 
use of relatively high pressures and matched 
metal molds. These quickly-made, low-cost 
metal molds permit faster cycles that can mean 
savings on every piece. 

Auburn molds any plastic material by any 
modern molding method. To get the benefit 
of Auburn’s 74 years’ experience, write Au- 
burn Button Works, Inc., 350 McMaster 
Street, Auburn, N. Y. 


COMPRESSION, TRANSFER, AND INJECTION 
MOLDING, AUTOMATIC ROTARY MCLDING FOR 
MASS PRODUCTION, EXTRUDED ELASTOMERICS, 
REINFORCED PLASTICS (Fibergias), MOLD ENGI- 
NEERING AND COMPLETE MOLD SHOP 


Auburn Button Works, Inc. 





EVERY TIME! 


aan DECAL decorated 
products sell faster 


Products sell faster, at greater proiit 
EVERY TIME, decorated with 
Meyercord Decals. New tull-color 























catalog of decal ideas shows Aow to 
add eye-appeal at a fraction of hand 
painting time and cost. On any con 

mercial surface housewares, fat 

rics, novelties or juvenile items 
Easily applied at production line 
speeds, durable, washable decals 
more than pay for themselves 


through increased sales 















Write now 
for full-color 
product 


decoration 
catalog of decal FREE 
ideas. Business 
= ompiiids 
Dept. on. ene 
THIS BOOK SHOWS HOW: 
HeMEYERCORD( 


$323 W LAKE ST CHICAGO 44 


Sy 





PUMPS IN COMPLIANCE 
WITH J. 1. C. STANDARDS 





FOR EVERY 
INDUSTRIAL COOLANT AND 
LUBRICANT APPLICATION 


PIONEER PUMP & MANUFACTURING CO. 
19664 John R Street e Detroit 3, Michigan 














PRECISION DIE MADE — LOWEST POSSIBLE COST 


DAYTON ROGERS MFG. CO. 








Minneapolis 7, Minnesota 
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Yfeukovhia Diesel ! Cnginaler 


Uses a BODINE MOTOR 


\ 


WAUKESHA DIESEL ENGINATORS FOR RAILWAY PASSENGER CARS 





View showing a-c engine 
governor and alternator. 


























Engine in section 
showing a-c gov- 
ernor. 


A-c synchronous speed 
governor. Bodine motor 
at lower right. 


Bodine motors can be engi- 
neered to your products, too. 
Over 3,500 standard motors, in 
all types and fractional horse- 
power ratings, from 1/2000 to 
1/6, are available. 


Noted for their dependable, 
trouble-free operation over long 
periods of time, Bodine fraction- 
al horsepower motors or speed 
reducer motors can do much to 
enhance the salability of your 
product. Nearly a half-century’s 
experience in designing and man- 
ufacturing motors guarantees 
satisfaction. We invite inquiries. 
Bodine Electric Co., 2260 W. 
Ohio St., Chicago 12, II. 





The Waukesha Enginator provides 
electrical energy for railway pas- 
senger cars. Both a-c and d-c sys- 
tems are available. They are em- 
ployed as a prime source, or as an 
additional or stand-by power sup- 
ply for lighting, air conditioning, 
heating, cooking, and other elec- 
trical service requirements. 


Bodine Type NYP-14 
Synchronous Motor 


The motor used in the 
Waukesha Diesel Enginator 
is a Bodine NYP-14, three- 
phase, synchronous motor, 
1/40 hp, constant speed, con- 
tinuous-duty type. The func- 
tion of the Bodine motor is 
to control the governor, and 
through it, the speed of the 
Diesel engine and driven 
generator so that the alter- 
nating current frequency ts 
maintained within plus or 
minus 1-1/2 cvcles, regard- 
less of electric load on the 
unit or fluid coupling slip. 


BODINE FRACTIONAL HORSEPOWER MOTORS 


DISTRICT 
CLEVELAND 3, OHIO 
Ellicott Square-—S. E. Shea 4500 Euclid Ave. —W. R. Uffelman 
CAMBRIDGE 39, MASS. DETROIT 1, MICHIGAN 
686 Massachusetts Ave.—W. A. Black 4464 Cass Ave.—C. D. Miller 
KANSAS CITY 6, MISSOURI 
903 McGee Street—-T. Pellmounter 


AGENTS 


LOS ANGELES 13, CALIF. 
411 Se. Wall St.—H. M. Holl 


MINNEAPOLIS 15, MINNESOTA 


BUFFALO 3, N. Y. 


WEW YORK 18, KH. Y. 


i. . 
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712 Sixth Ave., Se.—A. C. Jocobses 


SS West 42nd St.—H. C. Meyerge 


ROCHESTER 4, H. Y, 


825 Commerce Bidg.—S. E. Shee 


SAN FRANCISCO 3, CALIF. 
995 Morket $t.—J. F. Cody 





PITTSBURGH 


OUTLAST 3 
COMPETITION to 


says the Bastian Blessing Company, Chicago 
manufacturer of soda fountains and equipment. 
Here power-driven brushes are used to satin 
finish brass parts and debur small threaded parts. 





Frequent breakdowns and changes forced the 
company to seek a superior brush. From a wide 
variety of makes, Bastian Blessing selected Pitts- 
burgh brushes because ‘‘these lasted three 
times as long as the nearest competitive 
brush tested,’ were softer, more flexible, 
and lasted longer . . . gave a better finish. 

After three years of use, the company reports, 
‘‘Increased production, improved quality and 
greater material savings.”’ 


Let ‘'PITTSBURGH”"’ skilled brush 
engineers show you what they can do 


Just tell us your special brush problems and our 
staff of skilled engineers will quickly, efficiently 
design and build power-driven brushes to meet 
your requirements precisely. 

Or you may find exactly what you are looking 
for in our regular Pittsburgh line . . . which in- 
cludes sections, wheels and assemblies for every in- 
dustrial use, whether it’s glass, steel, or plastics .. . 
paper, tires, shoes or automobiles. 


For additional information, write or phone 
PITTSBURGH PLATE GLASS COMPANY, 
Brush Div., Dept. W-2, 3221 Frederick Ave., 
Baltimore 29, Maryland. 


"purer Univer 






G PITTSBURGH PLATE GLASS COMPANY 





BRUSHES - PAINT - GLASS - CHEMICALS - PLASTICS 












~ pec i al : 
Pre-Christ 


YOUR NAME STAMPED 
IN GOLD—FREE 


On any 
McGRAW-HILL BOOK 























Without cost you can have your name, 
or the name of any friend you designate, 
stamped in gold on the cover of any 
book found below. 


Choose from these BOOKS 


1. HANDBOOK ON DESIGNING FOR 
QUANTITY PRODUCTION 


By Herbert Chase. Here are the tested rules to enable you to 
design more economical product parts for mass production quicker 
This book gives you hundreds of design pointers to follow in 
designing basic parts for quantity production by stamping, sand 
easting, die casting, screw machine, die forging, etc., and new 
material on wire forms, permanent mold castings, impact ex- 
trusions 2nd Ed, 564 pages, 417 Illustrations, tables and 
charts, $7.50 


2. TOOL ENGINEERS HANDBOOK 


By American Society of Tool Engineers, F. W. Wilson, Editor- 
in-Chief. An outstanding reference bringing you authoritativ- 
data on the design, fabrication, maintenance, and econumica! 
use of industrial tools and machinery. It covers everything from 
product design and cost estimating through the economical! 
selection of machines, processes and tools... to the analysis and 
improvement of setups and operations, 2150 pages, over 2000 
charts, table and diagrams. $15.00 


3. PIPING HANDBOOK 


By Sabin Crocker. A complete, comprehensive guide to piping 
design and application. The book covers properties of fiuids, 
metallurgy of piping materials—the scientific principles that In- 
fluence the design, construction, or use of piping systems. Pipe, 
valves, fittings, hangers, supports—all the materials of piping 
are given detailed consideration. Prepared by a staff of special- 
ists. 4th Ed. 1376 pages, 6638 illustrations and tables, $7.50 


4. MATERIALS HANDBOOK 


By George S. Brady. Practical data on 7500 materials at your a 
fingertips in this handy book. Gives you the most helpful facts , 
on kinds, properties, uses, sources, for thousands of natural and 
synthetic materials. In handy form it points a clear way among 
new alloys. synthetic resins, industrial chemicals, and many other 
materials, both old and new. 6th Ed. 789 pages, $7.50 


ACT NOW! OFFER EXPIRES DEC. 24th 


emo oo oro ee oe nrc nsec a eee eee ee er 


| McGraw-Hill Book Co., 330 W. 42nd St., NYC 18 








Send me the book(s) corresponding to numbers encircled 
below according to terms checked 









C] With name stamped in gold. I enclose remittance and 
understand stamped books are not returnable. (Off 
expires Dec. 24th, 1950.) 


() For 10 days’ examination without gold stamping After 
10 days I will send remittance plus delivery cost, or re- 
turn the book(s) postpaid 


| 
| 
| 
| 
| 
| 
| 
| 
1 2 3 4 | 
| 
| 
| 
| 
| 
| 
| 
| 





Print name to be stamped here 
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Electronic EYE ok’s 


all Chase brass sheet 


‘(eee 


a 






we, 

& af eh = be a HASE sheet brass is precision- metal that is clean, smooth, 

ec eS: % C checked, both electronically straight. 
ates 7 and manually, to keep dimen- Chase copper alloy sheet and 
sions within close tolerances. The strip are made in 18 different 
same painstaking care goes into —_ alloys, covering a wide range of 
controlling temper, surface qual- physical properties. There is a 
ity and color. That’s why Chase color. gauge and temper to meet 
sheet brass or bronze or any other every need. Sorry, but copper 
Chase copper alloy, in flat sheets shortages make it impossible to fill 

and strips or rolls, is quality all orders. 





Che Naltoni Headguardend fr 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


(“hase 


WATERBURY 20 CONNECTICUT 










THIS 1S THE CHASE NETWORK hondiest woy to buy bross 
ALBANY ATLANTA BALTIMORE BOSTON HICAGO CINCINNAT CLEVELAND DALLAS DENVER DETROIT WOUSTON NDIANAPOLIS KANSAS CITY MO LOS ANGELES MILWAUKEE 
WEW Y ae ae ee ee 2 ee ST LOUIS SAN FRANCISCO SEATTLE waTERBURY ‘Seles 





















NEWARK NEW ORLEANS 
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NO OTHER FASTENER SOLVES 


SO MANY DESIGN PROBLEMS 


—that a PILOT LIGHT 
Wate eteskeien CAN IMPROVE YOUR PRODUCT 


punched-cerd ac- we . » -add attraction—safety—service ? 
counting machine ot: 


contains 1100 set = Re —what lamp to use 
screws. Bristol’s eu ‘ — how to use it 
Multiple-Spline i — what it will do 
Socket Screws ee Be — what it will cost 
were selected for : 

convenience in as- . 


sembly .. . elimi- 
nating breakage of slotted ends THIS MAY BE THE ONE 
which is possible when ordinary set Designed for low cost NE-51 Neon 


screws are used. A ‘ 
Multiple-spline design of socket © Gilets Gate © Ceneened 

provides greatest resistance to @ U/L Listed © Rugged 

wrench abuse, particularly in small Catalogue Number 521308 — 997 

sizes . . . permits tightening much for 110 or 220 volts. 

further than with any other screw. = 

For compact or complicated assem- SAMPLES 

blies, spline design makes it easy for : for design purpose 

assembly men to reach awkward - NO CHARGE 


spots Ww ithout fumbling. Wri f th 
a S. 


out in service AL ene Write us on your design problems. 


for the shop 


on 
iii 
yi 


——| 





— — ow oo To — Foremost Manufacturer of Pilot Lights 

ottles at very high s s. To keep 

the aameeiay Sie opens, vibeotion, The DIAL LIGHT COMPANY 

Bristol’s Multiple-Spline Screws are ’ 

used. The exclusive multiple-spline 7 of AMERICA 

socket turns wrenching force into . 900 BROADWAY, NEW YORK 3, N. Y. 

rotary motion—not expanding pres- ’ , 

sure—so even the small, thin-walled sizes can be tightened 

beyond the rounding out or bursting point of ordinary screws. 
et the tight set is easily loosened—if parts have to be re- 

moved for replacement, adjusting or cleaning—by a flick of 

the wrench, with no screw spoilage. 








NEWEST TYPES/ 
EXCLUSIVE DESIGNS 


Only BRISTOL gives you the right Socket Screw HE Hannifin line of Air Control Valves is complete—sizes and 


for ov lication types for every purpose! Hannifin leads with newest, exclu- 
“y sive designs for fast, effortless control of air cylinders, presses, 
and other air operated equipment. Ask for recommendations. 


“PACKLESS" “EFFORTLESS” 
HAND OPERATED HAND OPERATED 


sal 


Simple, smooth-acting, positive 
3-way or 4-way valves. 
*Packless” rotary disc type. Self- 
lapping. Sizes from Ye" to 114". 
B c Ask for Bulletin 57W. Ask for Bulletin 241. 
THE BristoL COMPANY eeeeeveeeeeeee eeeeeeeeee02ee 


— 

a 

o 

+ 

om 

— 

vl Fast, new, finger-tip, pilot oper- 

J 

+ 
*. . . . . 

Mill Supply Division “PACKLESS” ° “EFFORTLESS” 

. 

. 

e 

7 

. 

* 

e 

* 

7. 

* 

€ 


ated sliding disc valve. Effortiess; 
oir pressure does the work! For 
single or double acting cylinders. 


121 Bristol Road, Waterbury 20, Conn. FOOT OPERATED FOOT OPERATED 


Please send me free sample of Bristol’s Multiple- 
Spline Screw and bulletins showing applications to: 


Treadle type; leaves operator's 


Fast, new, pilot operated, disc 
hands free for other work. Tight- 


type valve. Light, effortless 

action. Rugged construction. 

With or without pedal guvord. 
Ask for Bulletin 240. 


sealing, self-lapping, rotating 
bronze disc. Sizes 4%" up to %”. 
Ask for Bulletin 57W. 


_—— ee ee ee ee ee ey 


Bee eee ee ee HANNIFIN CORPORATION 
Send coupon for helpful bulletin on designing compact, tight assemblies | 71125 South Kilbourn Avenue Chicago 24, Illinois 
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; DRIPPING. 
ACID FUMES LIQUIDS ACCIDENTAL BLOWS 








ALKALI 
DUST 


1 Husky stator frame cast 
of Gray tron 


2 Stout-ribbed Gray 
tron end shields 
3 integrally cast feet 
| . of Gray Iron 


i* 
" ; , 
4 e * 
0 pb Relwnsdtiuiet 


Where motors get ROUGH USE 
CGF YAY WRON can take it! 


Leading motor manufacturers use Grav Iron for the 


following important reasons: 


@ Damping action that minimizes noise and vibration 
@ Rigidity which insures permanent shaft alignment 
@ Extra protection against jarring blows and rough handling. 


@ Resistance to rust and corrosion. 


Why not take a tip from leading manu- 
facturers and specify Gray lron where 


your product must stand up under 





rough usage’ Whether it’s corrosion, 
Typical meter end plates cast of Gray Wren abrasion, heat or vibration . . . Gray 


Iron can take it! 





Make It Better with Gray Iron . .. Second largest industry in the metal-working field. 


Ma GRAY IRON FOUNDERS’ SOCIETY, INC. 


NATIONAL CITY-E. 6th BLDG, CLEVELAND /4, O10 
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4102 
iA _PARTS - 


MULTI-SWAGE 


The economy way to get 








a million small parts 


similar to these — 


Examine the tubular metal parts shown here twice 
size. If you use anything similar .. . in large quan- 
tities . . . important savings can be yours. Send 
us the part and specs. Our quotation will show 
why the Bead Chain Company's MULTI-SWAGE 
Process has long been known as the most economi- 
cal method of making electronic tube contact pins, 
terminals, jacks and sleeves. And, why more and 
more users of mechanical parts (up to 4” dia. and 
to 2” length) employ our facilities. WRITE 
for Data Bulletin. 


THE BEAD CHAIN MANUFACTURING CO., 


"> Tr.Mark 88 MOUNTAIN GROVE ST., BRIDGEPORT 5, CONN. 











NEW 400 CYCLE | 


MINIATURE 























Wide Ambient Temp. Range 
Long Life 
Special Silicone Wire & impregnation 


@ Can be designed to meet AAF 

Humidity Spec. 41065 B Method 31 
ANOTHER EAD FIRST! This unit provides the highest pe HORSEPOWER OUTPUT PER 
UNIT WEIGHT AND VOLUME and is- most valuable for use in aircraft applications and 
devices in confined areas. 


For further details write to Department “D.” 


EASTERN AIR DEVICES, INC. son! 


J49D-16 
(INDUCTION) 
M OoTO R PERFORMANCE CHARACTERISTICS 
Horsepower ....cccccccccccceces 1/50 HP 
CD cgiidnda hate eecneneeawe 200 Vols 
0 ee oe ees 0.25 Amps. 
© Meximum HP ETS apemy 3 Phase 
© Minimum Size EERE 10,000 RPM 
@ Minimum Weight PEERED « cevcccccestcccectes 400 Cycles 
© Meets “JAN” specs. a staan ial 10 oz. 
© Reversible Overall Dimensions. ...... 1%," dia. x 1%” 
@ Totally Enclosed 
4 
. 
* 
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Reprints Available. . 


DESIGNING 
WITH 
DOLLARS 


This special editorial report . . . 
from the June issue of PRopuCT 
ENGINEERING . . . contains de- 
sign check sheets for 35 impor- 
tant classifications of materials, 


elements, and fabrication 


methods. 


The design data and notations 
consolidated in these check 
sheets were compiled with the 
cooperation of hundreds of ex- 
perienced product-design engi- 
neers throughout industry. You 
can put this permanently useful 
information to work for your 
company by supplying each 
member of the engineering staff 
with a copy of “Designing with 
Dollars.” A limited number of 
reprints are now available at 75 
cents each from our READER 
SERVICE DEPARTMENT. 


PRODUCT 
ENGINEERING 


McGRAW-HILL BUILDING, 
NEW YORK 18, N. Y. 














Pr 








Perhaps CHEMALLOY™ can fit 


your product picture, too! 


The Toledo Scale Company requires corro- 
sion resistant cylinders for the “‘business 
end” of its Food Choppers. Electro-Alloys 
has the experience and facilities to produce 
high-quality castings. 

Through close co-operation between 
Toledo Scale and Electro-Alloys engineers, 
this casting was developed—and cast of our 
recommended grade of Chemalloy (Ni-Resist 
Type 2). Extensive tests proved that it fit the 


product requirements perfectly. 





—-| AMERICA 





Propuct ENGINEERING — DecemBer, 1950 


Food chopper cylinder, cast of CHEMALLOY 
corrosion-resistant alloy, for “Toledo” 
Food Chopper. (Shown in as-cast condition, 
before machining.) 


® TOLEDO (ee 
7 





Orders placed are for large enough 
quantities to insure economical production 


and close quality control of all processes. 


Perhaps you have a corrosion-resistant 
problem where one of the many 


CHEMALLOY— plus Electro-Alloys engineer- 


grades of 


ing experience—would fit your product picture 
perfectly. Why not write us for the name of 
your nearest Electro-Alloys representative... 
and ask for a copy of Chemalloy bulletin T-171? 
Electro-Alloys Div., 2098 Taylor St., Elyria, O. 


*Reg. U.S. Trade Mark 


ee ae eee 


- ELECTRO-ALLOYS DIVISION. 


ELYRIA, ow To 


- a . + Wis 
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A CIRCUIT THERMOSTAT 


FOR A THOUSAND USES — 








»(4) ) 4) 
| : 
y 
HI-HEAT FOR BLOWER FOR AGITATOR 
TO LOW HEAT AND HEATER AND HEATER 





~ ROBERTSHAW- 
MODEL F-1 Thermostat 


(Single Pole Double Throw) 





The Model F-1 shown here is used to switch cireuits 
from high to low heat where twe heating elements 
are used, For example, an appliance may have one 
heating element with 4500 watt capacity and a heat 
holding element with 1000 watt capacity. When the 
thermostat calls for heat, the 4500 watt element is in 
action. When the desired temperature is reached, 
the main contacts are broken, the low heat element 
is cut in and the 1000 watt element will function 
until a drop in the temperature causes the thermo- 
stat to operate and switch contacts to the 4500 watt 
element. 


May be used to operate fans in air duct or agitators 
in tank, ete., when such operations in combination 
with heaters are desired. 

In Home and Industry 


Write for Catalog EVERYTHING'S UNDER CONTROL 






\ THERMOSTAT DIVISION 
Robertshaw-Fulton Controls Company 
YOUNGWOOD . PENNSYLVANIA 








@ “Robertshaw 


Miniature Ball Bearings 


MPB Superlight Miniature Ball Bearings are designed 
for large shaft, small housing installations, They are one 


of more than 50 types and sizes manufactured to the high- 


r 


est precision tolerances in our 
completely air-conditioned plant, 

Standard extra operations 
assure you of finest quality com- 
ponents for your instruments. 
(MPB bearings for example are 


burnished, not merely ground, 





on all functional surfaces). 
MPB bearings are made by the experienced originators 
of miniature ball bearings, and are supplied in factory 
sealed vials, lubricated and ready for installation. 
Complete and competent engineering assistance for 
through 18 
convenient offices with bearing stocks in East, West and 


your applications is promptly available, 
Mid-Continent cities. 
You'll find our catalog complete and convenient: 
| shows actual sizes, full specs and prices on more than 50 
different miniature ball bearings. See Sweets PD File or 
by mail immediately. 


he the World's 
Manufacturers” 


Su ppli ers 

Foremost In 

MINIATURE PRECISION BEARINGS, INC, 
KEENE, NEW HAMPSHIRE, U. S. A. 


frument 





YDRAULIC (OIL) 
y ACCUMULATORS 





For Industrial Machinery 
Hydraulic Control 


Used where hydraulic power is required intermittently, 
it stores power during the between-demand periods. Oil 
(practically incompressible) is pumped into accumulator 
against a synthetic rubber oil-proof gas-charged bladder 
. . compressing the gas and storing hydraulic power that 
is available as needed. Made in five sizes having net 
gas-oil capacities from 75 to 2050 cu in; maximum 
recommended operating pressure is 3000 psi. 


VICKERS 


Incorporated 
Division of The Sperry Corporation 
1454 Ockmen Bivd. © Detroit 32, Mich. 


Write for 
Bulletin 50-56 
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cclaimed Today! 


On your products, too, INDIANA HYFLUX* Alnico V can give you better 
INDIANA magnet performance. It’s the world’s strongest permanent magnet mate- 

rial—proved on countless different jobs by leading users everywhere. Get 
PERMANENT the facts on HYFLUX now. Write today for literature. 


MAGNETS THE INDIANA STEEL PRODUCTS COMPANY 


Specialists in Packaged Energy Since 1908 








* Available onl 
i an VALPARAISO + INDIANA 


Products Company. BOSTON * CHICAGO « CLEVELAND + LOS ANGELES NEW YORK + PHILADELPHIA © ROCHESTER 
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Report by flexible power saw 
company shows shipping weight 
reduced from 820 to 775 pounds, 
tare weight cut 20°%, crating 
time slashed 30°%. Company 
stacks units four high—placing 
f 2325 Ib. load on bottom Wire- 
® bound. Shipping damage due 
to container failure has been 
completely eliminated. 


Slabs tah 
us 
a 





; 















STEINEN OFFERS 


ENGINEERING COOPERATION AND “KNOW- 
HOW” IN PRECISION MANUFACTURE OF 















World’s largest manufacturer of 
portable electric tools now ships 
its 290 Ib. universal valve and 
tool grinder in a Wirebound 
weighing only 39 Ibs. The pro- 
tection against shipping jolts 
and shocks afforded by the steel 
wire—thinner wood construc- 
tion of Wirebounds is so effec- 
tive that machine tolerances of 
005 are now maintained. 





e SCREW MACHINE PRODUCTS 
e STAMPINGS Metal—Phenolite 


+ ASSEMBLIES "Sa tncomer 


We invite your inquiry 
WM. STEINEN MFG. CO. 


51 BRUEN ST. NEWARK 5, N. J. 
MArket 2-5747 



































Maker of 310 Ib. motor tractor 
chose Wirebound boxes when 
first entering export market for 
the anti-pilferage feature of the 
twisted wire closure (other 
closures available) ... found 
3 shipping operations moved 
easily... packing took just 15 
man minutes including interior 
bracing and Wirebound mat 
which wraps around all 4 sides. 


© Send me general information . . . complete descriptive book titled 
“What to Expect from Wirebounds.” 
0 Send me specific information ... tear sheets of case histories of 
packing products similar to mine. . 
O Give me direct action . . . send o soles engineer to show the 
edvontages of Wirebound packing for my own product. 





BOXES & CRATES 











* Quantity | 
PRODUCTION 
. of 
GREY IRON CASTINGS 


9 
ONE OF THE NATION’S 


«b> 
S 


f: 


LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIEY 


* 
4 4 
- 
7 


ESTABLISHED 1866 


THE WHELAND COMPANY. 


FOUNDRY DIVISION 











i] 
] 
| MAIN OFFICE AND MANUFACTURING PLANTS 













CHATTANOOGA 2, TENNESSEE 










mail now th 327 S. LaSalle St. © Chicago 4, Illinois 
Users names on request. 


- 


NAME POSITION 
FIRM 
STREET AND NUMBER 
cit¥ ZONE STATE “| 
: OUR PRODUCT IS Tf weicns 
WIREBOUND BOX MANUFACTURERS &SSN 
Room 1152 
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JOHNSON BRONZE 








SLEEVE BEARING 


DATA 
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N Part 1-Bond Testing of Bi-Metallic 

Bearing Materials we pointed out 
the importance of securing a definite bond 
between two or more metals in the pro- 
juction of quality bearings. While the only 
reliable tests available at this time are 
destructive in nature, they serve as an 
accurate gauge of quality during the manu- 
facturing process. The test most widely 
used is the chisel test—Figure I. 

If the alloy layer can be detected both 
on the overlay and the base metal, brittle 
bond is indicated. If the overlay metal is 
stripped clean from the base metal, then 
the bond is bad rather than brittle. 

Tables II and III outline rating methods 
which can be employed to classify the 
results of the chisel test. | 


base babbitts containing tin, a bond number 
of 2 may be obtained. Tin alloys on steel 
usually have a bond number of 2 while on 
bronze the bond number may be 3, due to 
the fact that heavier layers of the brittle 
tin-copper compound are formed. 

The presence of a brittle bond in a com 
posite bearing material is not undesirable 
as long as the bond strength is high and 
the bearing is not subjected to heavy 
fatiguing stresses. Fatigue loads, which are 
of a cyclical, repetitive nature tend to 
flex the material back and forth, which 
flexing induces shear stresses in the bond 
layer. Brittle bond compounds are usually 
weak in shear strength, but in some cases, 
it has been found that material with a 
bond rating of number 4 will perform 





TABLE Il 
Bond Ductility Rating 


\ 
a 
— _ ——————E 
; t 4d ~~ 


= See ~~ VESSELS 

co 
es] 
NW 
KN 
NY a o - 20° 
NY 9 = 20- 30° 
KN 
ist 

} 

s | 

| 
Figure |~——Chisel Test of Bond 


Bi-Metallic Bearing Materials 


the bond line and enables the tester t& 
study the type and quality of the bond 
more thoroughly. 

The “peel-back" test is illustrated in 
Figure II. The piece to be tested is placed 
in a special fixture, notched along the 
bearing surface and bent back over a fixed 
radius. The stretching action along the arc 




























Bond Percent of Overlay Metal 

Number Rating Fractured Along Bond Line of the bend causes shear stresses to be set 
‘ up in the bond layer. If the bond is brtitle 

1 Good 0O- 5 oe ~ : 
. pie 5 15 or weak, the overlay will tear loose and 

ood 5- 15 , 
ti . can be peeled back. The distance A-A' 
3 Fair 15- 40 that the metal peels back is one indication 
4 Poor 40- 60 of the bond strength and quality. Further 
5 Bad 60-100 interpretation can be made by chiseling 
6 Bad 100 into the overlay from point A' 
TABLE IIl e 
Bond Completeness Rating 
coe ) C Engineering Servi 
Number Rating Appearance of Chisel Marks g g rvice 

1 0 No tendency of two metals to separate. Johnson Bronze offers manufacturers of all types 
2 0- 15 Separation at edge of chise! marks. of equipment a complete engincering and metal 
5. 4 B : lurgical service. We can help you determine the 
3 15- 40 ond separates in spots. exact type of bearing that will give you the greatest 
4 40- 60 About 50% of base metal cleanly exposed amount of service for the longest period of time 
e a . We can show you ho o desig « rings « 
5 60-100 More than 50% of base metal exposed a tga “ . design your bearings a 
that they can be produced in the most economic: 
6 100 Base metal completely exposed. manner. As we manufacture all types of Sleeve 


Bearings, we base all of our recommendations on 
facts free from prejudice. Why not take full advan 


tage of this free service 





Lead alloys should have a bond number 
of 1 on steel backs, although with lead 


satisfactorily in bearing applications. This 
is especially true of material such as bush 
ing stock fabricated by sintering bronze 
powder on a steel backing. The bonding is 
not complete due to the natural porous 
structure of the bearing metal. 

Also, the semi-quantitative value of the 
test does not signify that bond number 2 
is faulty and, in many cases, a bond 
number of 3 is entirely acceptable. 

Further interpretation of bond strength 
by the chisel method is possible with the : 
aid of a “‘peel-back”’ test. In this test, the . 
specimen is bent 90 degrees on the backing 
metal which flexing promotes shear along 


This becring dota sheet is but one of o series 


You con get the complete set by writing to 





<—score 
une 











SLEEVE BEARING HEADQUARTERS 


Figure 2—?reporatior of sample for 


“Pee’ Bock” Test 508 S.MML ST. + NEW CASTLE, PENNA. 
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and Bush Finned Tubing 
is finned for efficiency 


If heat transfer enters into the 
functioning of your product . 
or your manufacturing processes 
. finned tubing will do it 
better, quicker and more eco- 
nomically. And Bush Finned 
Tubing will do it best... 


Because Bush mechanically 
expanded tube-to-fin bond creates 
maximum heat transfer at low- 
est cost. 


Because Bush exclusive spac- 
ing fingers create exactly the 
right amount of air turbulence 

. too little turbulence decreases 
heat transfer efficiency . . . too 
much turbulence increases static 
o-s and requires larger fan 
motors. Bush turbulence is engi- 
neered to perfection. 


Because Bush spacing fingers 
are interlocked to insure perma- 
nent coil rigidity which guar- 
antees long life and minimum 
service. 


Bush Finned Tubing is available 
in aluminum, steel and copper in 
a full range of sizes and spacings. 
For complete information 
address Bush Manufacturing 
Company, West Hartford 10, 


Connecticut. 
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E =k RUGGED™ 
id Valves 


THREE WAY—Twe Pesition—WNormally Closed 
—-Normally Open—Directional Flow 
TWO WAY—Normally Closed and TWO WAY—Normally Open 


2K Skinner Solenoid Valves are only 2%” high x 1%” dia., yet have 
large capacity within a standard range of 5 to 250 p.s.i. or special from 








5 to 850 p.s.i. Progressive designers will like the accurate, long-lived, 
positive action, whether used for liquid or gaseous media. Skinner 
Valves have soft insert seats to prevent leakage —spring loaded for 
positive action — power consumption of 10 watts max.— usable in any 
position—pipe connections to suit your specifications—special coils for 
high humidity or high temperature applications can be supplied. 
Standard models approved by Underwriters’ Laboratories. 


Write for Bulletin No. 501 


OM Sécomerveiectric VALVE DIV. 


THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 
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STEEL 


ASSEMBLIES 


Custombuilt for 


Your Product! 


Every Type, Style and Variety... 


ef parts, forms and assemblies fabricated from cold 
rolled or spring steel, stainless, beryllium, copper, 
brass, bronze, etc., have been developed and manv- 
factured by Cuyahoga during the past 46 years . . 

for use in appliances, machinery, automobiles, air- 
planes, metal furniture, lighting fixtures, novelties, 
sporting goods, toys, utensils, etc. 


Cuyahoga's engineers and designers are ready 
and eager to serve you . . . ready to help you em 
ploy flat steel or wire to make any part, form or 


assembly better, faster and at low cost. - 
. ag a 


7ée CUYAHOGA, SPRING. Zo 


SUBSIDLARY OF THE BARIUM S$ t core 
CLEVELAND 2, OHIO 


10254 BEREA ROAD 
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$$$$$$ Saved in Removal 


of Blast-Furnace Salamander 


Oxv-acetvylene powder-cutting elimi 
nated a nasty job in one steel mill not 
long ago. The problem was to remove 
a salamander in a b' “urnace so that 
the hearth could be replaced without 
disturbing the upper lining. 

After discussing the problem with a 
Linvt Process Service representative 
the company decided to use powder- 
cutting with an Oxwetp C-60 Blow- 
pipe to cut up the salamander. 

Only three days were required for 
the cutting. Production time saved 
over any other removal method was 
estimated to be two weeks. $500,000 
worth of iron can be produced in two 
weeks’ time 

Most important from the mill's 
standpoint was the fact that the upper 
brickwork was not damaged. Damage 
from other methods of removing the 
salamander could run as high as 
$300,000 worth of brickwork. 

The Oxwetp C-60 Blow pipe is 
specially designed for extra heavy cut- 
ting. And when powder-cutting is used 


retrac tory oxides are no problem. 





Powder-cutting is used for many jobs in 

addition to the salamander cutting de- 

scribed above. It is ideal for reducing larg 
masses of cast iron. 


The terms “Linde;” “Oxweld,”” “Unionmelt,”’ 


Propuct 








What's News 


> Of special interest to quarry men is LINDE'S 
} ? 
+ 


Jet-Piercing blowpipe which can pierce 








in hard and abrasive r _an 
This economical, speedy method makes blast holes in 
granite at a rate of 22 to 25 ft. per hour 








> One pipe manufacturer has produced a record 


seventy miles of 24-in. pipe (12,990 tons) in 
one month with the help of UNIONMELT welding 


> By. using oxy-acetylene flame-cleaning, a foundry 
has cut the time required to clean slag from the 
center of their 20-in. castings from about 6 hours 
to 5 minutes. 





> When television inspectors rejected ten thousand 
tubes because of cracks in the spun chrome steel 
bases, LINDE engineers showed the tube manufacturer 
how to make repairs by HELIARC welding A_ saving of 
$8.00 per tube was accomplished 











LINDE Service Doesn't Cost -- It Pays 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC New York 17, N.Y 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Te to 
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“Lost Heat’ Reclaimed 
in 18 Hours 


When a full 75-ton heat of steel was 
recently lost through the bottom of an 
open-hearth furnace, it was reclaimed 
in only 18 hours. An Oxweip C-60 
Cutting Blowpipe quickly cut the metal 
to handling size. Using older methods 
this would have been a three-dav task 

Two full days of operating time 
were saved by returning the furnace 
to service in 18 hours. Actual cutting 
time was only five hours. 

And the expense? Total cost for ma- 
terials amounted to not more than $100 


For further information about 


S , er , 
powder-cutting or other Linpe proc ie Me ae teal 
esses, call or write our nearest office sections as thick as 6 ft. have bee 
We'll be glad to give you more details by continuous cuttin 
and “Heliarc” are registered trade-marks of Union Carbide and Carbon Corporat ts | 



































Another BRAND NEW 
<>: SWITCH 


with wide applications 





Model 2160A 


A double pole, single throw toggle switch, 
this completely new “Diamond H” product 
incorporates all these long-wanted features: 
© Compactness . . . switch body measures 
only 1-3/16” x 1-3/16” x 1”, is entirely 
enclosed for safety and protection of 
working parts. 
® Quick, simple installation . . . snaps 
into hole; spring clips hold firmly on any 
panel .025” to .100” thick. Overlapping 
shoulders permit ample tolerances in finish 
dimensions of installation hole. 
® Good looks . . . with plastic body in 
standard brown, black and white, or other 
colors on special order. 
® Long life and positive action... 
through rugged construction and a design 
principle that’s new and exclusive in this 
application. Contacts are held together in 
“on” position under pressure of spring 
action. 
® High overload capacity . . . conserva- 
tively rated at 15 and 20 A., 125 V.; 1O A, 
250 V., and up to % H. P., 250 V., A.C. 
Applications include motor and heater circuits 
in portable ungrounded appliances such as hot 
plates and fan type heaters, together with beauty 
parlor, air conditioning and ventilating equip- 
ment, ironing machines... . virtually any such 
device that requires cutting both sides of a line 
at the same time. 
Write today for complete details on how this 
new “Diamond H” switch can fit your products. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Ave., Hartford, Conn. | Say StMiLWoRTH P 1 - V T 
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| MOTORS for 










SPECIAL 





SPECIAL 
JOBS! 











| TTA 





Get Desendable Power’ 
WITH CUSTOM-BUILT Z/OER® moTORS! 


@ Although we have been building stand- 
ard fractional H.P. motors for years, the 
majority of our production is taken by 
manufacturers whose basic product 
design or end-use requires special features, 
We are providing such service to many 
leading names in industry, and would be 
pleased to consult with you on your 
motor design problems. 

















Write for Catalog and Prices © 74 No. Third St., Cedarburg, Wis. 


ELECTRO 


MACHINES, INC. 





From 1/20 te 
2H. P. 




































FLEXIBLE 
and RIGID 


any special shapes: 












RODS BELTING 

TUBES EDGING " 

STRIPS BINDING : 
@ POLYSTYRENE . 
@ CELLULOSE ACETATE ‘ 
@ POLYETHYLENE ‘ 
@ VINYLS 

@ ETHYL CELLULOSE 


@ BUTYRATE 
@ ACRYLIC 







inc. 
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DISTRIBUTORS AND REPRESENTATIVE 


*Akron, Ohio 
Hardware & Supply Co 
*Baltimore, Md. 
L. A. Benson Co., Inc 
*Brooklyn 6, N. Y. 
(Gears) Northside Leather 
Belting Co., Inc. 
Buffalo, N. Y. 
F. E. Allen 
*S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
Cleveland 2, Ohio 
J. A. Schomer Co. 
Dayton, Ohio 
E. C. Hawk 
*Detroit 2, Michigan 
Abrasive and Supply Co. 
*Eric, Pa. 
Crossley Co. 
*Findlay, Ohio 
Bearing & Transmission Co. 
*Grand Rapids, Mich. 
F. Raniville Co. 
*Hagerstown, Md. 
Hagerstown Equipment Co 
Hoboken, N. J. 
Crown Industrial Supply 
Houston 3, Texas 
Behring’s Bearing Service, Inc 
*Indianapolis, Indiana 
A. R. Young 
*Kansas City, North Mo 
Sesco Engineering & Supply 
Corp. 
*Los Angeles, Calif. 
J. W. Minder Chain & Gear Co 
Louisville 2, Ky. 
Alfred Halliday 
*Memphis 2, Tenn. 


Memphis Bearing & Supply Co. 


*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 

Milwaukee 11, Wisc. 

Albert F. Korf & Co. 

*Minneapolis, Minn. 
Industrial Supply Co. 

*Muskegon, Mich. 
Lake Shore Machinery & 
Supply Co. 

*New Orieans, La. 
(Gears) R. J. Tricon Co 
(Reducers) Woodward Wight 
& Co. 


*New York, N. Y. 

(Reducers) Patron Transmis- 

sion Co., 

(Geers) Atlantic Gear Works 
*Paterson 4, N. J. 

(Geers) Bernstein Bros. Inc 
Pawtucket, Rhode Island 

George G. Pragst 
*Philadelphia, Pa. 

Rothman Brliting & 

Equipment Co 

Robert L. Latimer Co 
*Piqua, Ohio 

Bornell Supply Co., Inc 
*Pittsburgh, Pa. 

Standard Machinists 

Supply Co. 
*Por' land, Oregon 

W. Minder Chain & Gear Co 

*Rochester 4, N. Y. 

H. M. Cross and Sons 
*San Francisco, Calif 

The Adam Hill Co 
*St. Louis, Mo. 

The Essmueller Co. 
*Syracuse, N. Y. 

U. and S., Inc. 
*Toledo, Ohio 


The Bearing & Transmission Co 


IN CANADA, *Montreal, Quebec, John Braidwood & Sons, Ltd 


ESTABLISHED 1915 


*Stocks Carried. 


THE OHIO GEAR COMPANY 


1325 EAST 179TH STREET © CLEVELAND 10, OHIO 
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-»+»ON YOUR PRODUCTION COSTS 


If the machines or equipment you manufac- 
ture require gearing, speed reducers or motor- 
ized reducers, you can save substantially by 
standardizing on Ohio Stock Gears and Speed 
Reducers. They are precision made in every 
detail and fit perfectly into most applications. 
Produced in quantity runs they cost less 
and save the delivery time ordinarily required 
for “specials.” 


-»- ON YOUR MAINTENANCE COSTS 
With Ohio Stock Gears and Reducers on your 
production machines you are sure of long, 
steady performance. However, when replace- 
ment becomes necessary, they cost less and 
you eliminate expensive down time waiting 
for deliveries. 


*STANDARDIZE ON OHIO STOCK 
GEARS AND SPEED REDUCERS 


Ohio Stock Gears and Speed Reducers are 
ordinarily available from your nearest dis 
tributors stock. 


















































How to keep 
Line ‘FEATHERS’ 


out of your hair ! 


It was a clean, sharp line till it had to be erased. But 
when it was re-inked, brother how it feathered and 
“blobbed”! 

Feathering lines are one of the things you don't 
have to worry about with Arkwright Tracing Cloth. 


Even erased surtaces will take a neat, sharp line. | 


What's more, you'll never find pinholes, thick threads 
or other imperfections in Arkwright cloth. You'll 
never have to fear that your drawings will discolor, 
go brittle or become opaque with age. A drawing 
on Arkwright Trac- 
ing Cloth will yield 
clean, clear blue- 
prints years after 
you make it. 
Aren't your 
drawings worth 
this extra pro- 
tection? Ark- 
wright Finish- 
ing Co., 
Providence, 


R. 1. 
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The “FLEXLOC” IS — 


because it won’t! 


TFLEEILOC' 


ONE-PIECE, ALL-METAL 


STOP- and LOCK-NUT 


SB °*e~es2ees 
Ma xv 


SSs 





Its “chuck-like,” resilient locking segments lock the 
“FLEXLOC" securely in any position on a threaded 
member with a controlled, uniform and dependable 
torque. 

Tough applications demonstrate that the "FLEXLOC" 
positively "won't work loose", yet it can be removed 
easily with a wrench when desired. Because it is all- 
metal, temperatures as high as 550°F. hold no terrors 
for the "-LEXLOC.," 

The "FLEXLOC" has plenty of tensile . .. can be re-used 


many times ... has therefore a long, effective life. 


Write for further information and free samples. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN 28 PENNSYLVANIA 








The Controlled Flow 





HYDROPUMP 


PROVIDES COMPLETE CONTROL OF 
VOLUME *« * * DIRECTION « * * PRESSURE 
AT THE PUMP without Valves 


These are only some of the features that the 
HYDROPUMP offers. For complete information, 
write for Bulletin 100-P. 


MILWAUKEE HYDROPOWER, wwc. 








3445 N. 35th St. Milwaukee 16, Wis. 
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5 C C Two Tu b C as Superior's Physical Laboratory where tub- 


ing samples from every order are tested 
to make certain that their mechanical 





characteristics meet the customer's spe 
iheation Metallurgical conformity is 


insured by analysis in other laboratories. 








One of the pickling rooms \~: 
md puckie tubing. St ts 
tter ised ! Po ‘ Iv 


st a- ‘ @si- 





@ There were actually two tubes Phere are 55 Superior Distribu- 
in this unretouched photograph. tors in the L.S. and Canada. You 
One at the right was so fine—less 
than the diameter of a human hair! 
—that the screen in the printitig 
plate almost eliminated it. The 
other is a Superior 5 ag O.D. tube. 


can obtain excellent help, technical 
assistance, and advice from the one 
nearest you...and can probably 
obtain just the tubing you need 


from his adequate warehouse stock. 
Between these two sizes 





Superior makes tubing in all prac- ; If you do not know your 
tical metals, alloys, forms, finishes, | Superior distributor write directly 
and tolerances. _ to us for immediate attention to er 

Between these two sizes your tubing problems wall tubing Cees ven « " cher ~P e.. . re _ 
Superior is superior for know-how, needs. Ask for Bulletin 31. Superior tubing. Our know lie design helps 
facilities, metallurgy and tech- Tube Company, 2012 Germantown make Superior tubing superiot 
nology in tubing. Ave., Norristown, Pennsylvania. 





ROUND & SHAPED TUBING 
(.010” to %’’ O.D. Max. Certain Analyses .035’’ max. wall to 1°%'’ O.D.) 


Ot 
C-1025, C-1035, E-1095 316. 317. 321, K Monel”, “‘incone!”’, 


Available in: 





Carbon Steels: Stainless Steels: Nickel Alloys: 
AAS... — C-1008, MT-1010, ALSA.—303, 304 Nickel, ""D Nickel 
MT-1015,C-1118,MT-1020 305. 309. 310 L Nickel’, "Mone 
7, 10, Es ne All analyses 010" to %” OD 
Alloy Steels: my on por 18% Nickel Sii'ver . 
AI.SA.—4130, 4132, 4140, . ’ : rvili e Certain 1035" to ™%"” OD. 
4150, 8630, €-52100 T-5 Beryllium Copper onalyees ( max. wall) Up 


*Reg. U. S. Trademark—Superior Tube Company * West Coast: PACIFIC TUBE COMPANY 5710 Smithway St., los Angeles 22, Col. * ANoelus 9-7"5 
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Bringing together 
for the first time .. 


Engineering data 
on the design of 
ultrasonic systems 


Considers the many uses of 
ultrasonics in industry 





Davidson 


RUBBER COMPANY 





ERE is the first engi- 

neering consideration of 
the ultrasonic field . . . the 
essential theory, plus an 
abundance of practical in- 
formation never before pub- 
lished! This important new 
book reviews electronic con- 
siderations and outlines of circuits. Mechanica! 
and electrical design and construction r 
of ultrasonic systems are included . 
from the design considerations of holders for ultra- 
sonic use to the experimental measurement of 
ultrasonic waves in various media. 


Just Published! 


UTTRASONICS 


By Benson Carlin 

Formerly, Product Research Supervisor, 
Sperry Products 

162 illustrations . 


= RUBBER PRODUCTS 
Solid, hard or sponge rubber parts molded to customers 


WRITE FOR INDUSTRIAL CATALOG 


specifications from natural, synthetic and reclaimed rubber 





264 pages @ $5.00 


Davidson RUBBER COMPANY 


‘eer 

theoretical and practical, this book is 

BRIGHTON STREET Department 5 BOSTON 29, MASS, Boe definitely slanted toward engineering desi 
and use in definite industrial applications. It 
brings you valuabie information on: material test- 
ing, agitation, ultrasonic transducers, ultrasonic 
systems. It explains clearly the characteristics of 
pe waves that are important in practical 
ications: curves, waves, and complex waves; 
ourier’s theorem, wave trains and the law of 
r transmission; the ways ultrasonic waves 

may be produced, and the electro-mechanical con 

verting systems. 


Evaluates Practical Uses in Many Fields 
Brought out of the research laboratory and into 
industry, ultr has tr dously broad, prac- 
tical applications. This 
guide points the “7 
to greater ane, of ul- 














CONTENTS 


LEXOPULSE 


=" REPEAT CYCLE TIMER 


lhace 04 a large, easy-to-read, 6in. dial 
zettcohe hag individual adjustments for setting “‘ON” 
and “OFF” time— no gears to change. 
a progress pointer to tell you what's happen- 
ing at all times. 


The FLEXOPULSE is adjustable over a wide range. 
There's no guess-work in determining what time 
cycle you'll require. 


We'd like to tell you more. Write for me 265 


Wide selection 
of dials: 


60 sec. 120 sec. 5 min. 
20 min. 60 min, 120 min. 
and 5 hours. 


REPEAT CYCLE 


EAGLE a AL 


CORPORATIO NG Line lima 


every we SINGLE 
PROBLEM INTERVAL 


EXPORT DEPARTMENT 
13 EAS! 40th ST., 
NEW YORK 16, N. Y. 





trasonics in, 
ample MATERIALS 
TING: to detect 
flaws in metals, = 
tics and glass 
CHEMICAL INDUS. 
TRIES; to make bet- 
ter mixtures and emul- 
sieng ete.; METAL- 
RGY: for extremely 
he at mixtures free 
of air bubbles, etc. It 
likewise Ki ex- 
perimen apetications 
to systems a, ~ 
sion, underwater 
naling, depth 
ing, communication, 
destruction of bacteria, 
ete. 





1. Ultrasenie Waves 
2. Ultrasenic Waves: 
Further Theery 


LS Geaetals tor Ultrasonie 

o Holders for 
Oitrassats Use 

& Resonances and 
Reflection 

6 Continuous-wave 
Ultraseale 

7. Pulsed Uttrasonle 
Systeme 

6. Uttrasenie Agitation 

8. Magnetestriction 


+ oe goto 


od Uttrasonten 


SEND NO MONEY 


SEE IT 10 DAYS FREE 





| McGraw-Hill Book Co. 


330 W. 42d St., NYC 18 
Send me Cutiate ULTRASONICS for 10 days’ 


Ip 10 days I will send 
very charge, or return 


“SAVE! We pay mates costs If you send cash with 
Same return privilege. 


this couswa. 
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rére you taking full advantage of the constantly growing range of forgings? 
Typical is this aluminum alloy forging with a projected area of more than | ,000 


square inches used in the wing structure of a modern military bomber. Such 


forgings are today made possible by the use of the largest die forging press in 
America (18,000 tons). 


For hammer or press die forgings of aluminum, magnesium or steel, Wyman- 
Gordon engineers are ready to serve you—there is no substitute for Wyman- 


Gordon experience. 


Standand of the Industry for More Than Sixty Years 


WYMAN - GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 
a DETROIT, MICHIGAN 
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Custom-Desiqued Name Plates 
by “AMERICAN EMBLEM” cucll cdentify 
YOUR PRODUCT, zoo 


By designing name plates into your 
product, rather than adding them as 
an afterthought, you can attract cus- 
tomer attention and increase product 
sales 


American Emblem designers and pro- 
duction facilities are at your command 
to help you get maximum attention 
value and sales appeal in your product 


SEND FOR 56-page illustrated book- 
let especially written for designers 


ASK FOR SAMPLES 


_—— 
YM ERICAN 


Established 1914 
Hill St., Utica 1, N.Y. 





SALES OFFICES: NEW YORK, MILLBURN. NJ. PHILADELPHIA. CLEVELAND, DETROIT 
CHICACO. NEW ORLEANS. ST. LOUIS. KANSAS CITY. DES MOINES. SEATTLE, SAN 
FRANCISCO LOS ANCELES REPRESENTATIVES IN MAJOR CITIES 
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‘ 3 When Terminals Must Be Permanently Sealed “ 


\ Mse TerminOSedl © 


rr —C FOR ANY ROUND ELECTRODE 


Fluids or gases under pressure 
cannot penetrate the Termin- = ; : 
O-Seal barrier. True hermetic “AS w< my If your product has removable parts 
sealing is achieved. The “O" -—~ ea & which 

section seal is fully retained SAY 

within rigid members. No ex- 
cess stretch. No cold flow. This 
insures permanent sealing. 


can be mislaid, dropped and 
broken, or lost, add usefulness and sales 
appeal at negligible cost by securing 
these parts with Bead Chain. Bead Chain 
provides the ideal safeguard for caps 
* FOR HIGH & LOW VOLTAGES covers, hasps pins, wedges, alarm ham 
* FOR RELAYS ~ mers ie other important parts. Strong, 

light, rust proof, completely flexible, it 


x FOR CURVED SURFACES ; ky cannot kink, bind or jam. Free swiveling 





action makes’ Bead Chain especiall; 


* WHEREVER GA , — adaptable for screw type parts. Made i: 


MUST BE rom OR FluiDs | five bead sizes, and in all metals and 


finishes.Attachments availabl 
for every need. For the fines 


retainers specify Bead Chair 
Trade Mark 


THE BEAD CHAIN MANUFACTURING CO., 
92 Mountain Grove St., Bridgeport 5, Conn 


Monvfocturers of: BEAD CHAIN — the kinkless chain of 
thousand uses, for fishing tackle, novelty, plumbing, e 
trical, jewelry and industrial products; MULTI-SWAG 
— the most economical method of producing small tubv 
meta! parts for electronic and mechanical application 
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BUILD IN INSTANTANEOUS SPEED CONTROL 


with the 


New Variable 
Speed Drive 


that uses two belts to vary speed 
and reduce belt replacement 





The tandem belt design is a feature of 
WORTHINGTON ALLSPEED DRIVES 
2 NARROW 


BELTS im Here is a new, enlarged line of instan- 
Res ey i : taneous step-less variable speed drives 
INSTEAD OF : . . . with important exclusives you'll 
D T / 3 want to investigate for your machinery. 

Y wtos Set , Worthington ALLSPEED DRIVES are 
ives smooth- > Al now built in six sizes—from 1 to 15 hp 
give : —around the tandem-belt design which 
' gives a greater range of speed variations 
. highest ra- ; a and greatly reduces belt replacement. 


tios in smallest THE NARROWER—THE BETTER 


This tandem-belt design: permits usin 
a narrower belt than most variable soul 
drives. Obviously: the narrower belt 
suffers less from side compression — 
lasts longer. And belt replacement, when 
necessary, is made easily—no disman- 
tling of the complete unit—and costs 
1-15 HP, MAX. RATIO 16-1 less, too. 

Another important Worthington fea- 
— ture— motor-equipped units havestand- 
Ratio peer = HP porn eg ard NEMA frame 1750 rpm motors— 

a convenience in emergencies. 


est operation 


space .. . long- 
est belt life 











16-1 215 \% 3450 Still other important features: automatic 
positive belt tensioning . . . all rotating 
10-1 300 1 3000 parts fully machined and balanced and 
9-1 406 1% 3600 carried in shielded, life-lubricated ball 
8.1 360 2880 7% bearings . . . in-line input and output 
shafts . . . mountable in any position, 
6-1 410 “ 2460 10 to run in either direction. 
6-1 370 5\% 2220 15 Send coupon for Worthington All- 
speed Drive bulletins AS-1600-B3 (A 
All models available in plain units and Monobloc (built-in motor). drive) and AS-1600-B4 (C drive). 
Skeleton models if desired. Available with hand-screw control or no )roctsnns ang Sn ae ray tee | 
ntrol (¢ ted t , irements). orporation, Worthington spee 
SOFRS RESO Gin phot SENN Drive Sales Division, Holyoke, Mass. 





























Pa ae a oP GP OP a CD a ee S| 


| Worthington Pump and Machinery Corporation | 


Worthington Allspeed Drive Division | 
POWER TRANSMISSION: Holyoke, Mass. 





sheoves, V-belts, variable 


= ALLILEPEIETE 
LL PR 


= (@Y speed drives Please send bulletins AS-1600-B3 and AS-1600- l 


PUMPS: centrifuge! ' B4 on Worthingyon Alispeed Drive. 

rotary, steam 

AIR COMPRESSORS: 
eir-cooled 


SS 
— watansted 
THE GO00D unos) HAND OF INDUSTRY 
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_ IF AT'S 
SMALL 
TUBES... 


PRECIS 





IS A BIG FACTOR 


for all types of seamless, 
non-ferrous tubing 


Whatever your needs in small, accurately 
drawn seamless tubing—for an instrument, 
springs, pointers and components, gauges, 
mechanical pencil parts, or watch pinions 
—Precision has the answer in finely drawn 
tubing. 

Tubing that is made of brass, copper, 
nickel, aluminum, or any other non-ferrous 
metal. Tubing with outside diameters rang- 
ing from 0.500" to 0.010" and a wide range 
of wall thicknesses. Tubing made in pre- 
formed shapes of all specifications. 

Precision's continuous hydrogen atmos- 
phere annealing furnaces make possible 
precise physical uniformity, bright finishes 
and exceedingly close tolerances. When 
precision counts . . . count on Precision. 

Write today for complete catalog. 


28 TERRACE ST L ELPHIA 


TON TUBE CO. 


PA 


Mechanical 
Pencils 


Watch 
Pinions 


Connector 
Pins 


- 


Specialties 





ttn epic 


ONA 


"CK” sheaths 


The 97-pound, 10-horsepower, air-cooled “CK” 
engine meets the need for a prime mover combin- 
ing weight-saving aluminum construction with 
heavy-duty performance and long life. Its smooth 
power, inherent in twin-cylinder-opposed, alter- 
nate-firing design improves the operation of any 
engine-driven equipment. The “CK” gives you 10 
horsepower in small space, simplifying installation. 
Push-button or manual énstant starting. 


Write for Specifications 
D. W. ONAN & SONS INC, 


6793 Royalston Minneapolis 5, Minn. 


BRUSH UP ON CALCULUS! bobs 
with this 
practical refresher 


HE entire subject of differentia 
and 1 calculus is offered 
here in eas inderstood, readi 
re membered question-and -ans 
questions and their fu 
answers give you the cor 
te essentials of this subjec 
essary in selving technical pr 


CALCULUS REFRESHER 
for TECHNICAL MEN 


By A. ALBERT KLAF 
Civil engineer, Board of Water Supply, NYO 


431 pages @ 180 illustrations @ $3.50 


This book makes available for rapid use the funda 
mental concepts, methods and practical applications of 


simple calculus. It is divided into three convenient 
sections 


SECTION I covers constants, variables, func- 
tions, limits, logarithms, etc. 

SECTION II explains the fundamental ideas of 
integration; discusses mean value, length of an 
arc, center of gravity and the introduction to 
differential equations 

SECTION III i. devoted entirely to practical 
problems ee ing calculus and arising in vari- 
ous technical flelds 


Mail coupon for FREE 10 Day Trial! 

Pw ees ee ee | 
McGraw-Hill Book Co., 330 W 42 St., NYC 18 
Send me Klaf’s CALCULUS RE "RESHER for TECH 
NICAL MEN for 10 days’ exami ation on approval 
In ten days I will send $3.50, plus few cents for de 
livery or return the book. (Ws pay for delivery if 
you remit with this coupon. Same return privilege.) 

J Name . 


Address 
I. ty 
J Company : 


Position .+.. FPE-12-50 
[= = oe — = =e = =e ee oe 
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MINIATURE PARTS 
10 FreCISIO7 
V0lCra"ces 
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METAL STAKING 
0 
Re Ni At / 
SS Wo Gp 
J 
7° —— 
IS USED IN THIS HIGH-FREQUENCY FUNCTION SWITCH 
= MADE BY GRIGSBY-ALLISON COMPANY 
For this four-way function switch, which selects AM, tant, Grigsby-Allison engineers can depend on these 
FM, phono, or TV, Grigsby-Allison had to find an properties remaining uniform from shipment to shipment. 
insulating material which would punch readily into eee mil lic 
0 intricate shapes. It had to possess high impact strength r r IN or mone — mi app ae, laminated and 
= so that metal T-slugs, staked by a special method, would — wn OS Cy eee 
" o ai nee yey oe - problems for industry. Investigate 
of not loosen. Finally, because of the high frequencies INSUROK § , ; 
2 involved, excellent electrical properties were needed in — or your product, today. 
a the material—even after sanding to close tolerances. 5 
of 
~ INSUROK T-725 has just the right combination of , Write for 
properties to meet these requirements. Equally impor- Descriptive Data Sheet. 
a) : 
‘- 
1 
a 
INSUROK’ 
~ 
» The RICHARDSON COMPANY 
\ Laminated and Molded Plastics FOUNDED 1858—LOCKLAND, OHIO 
| 2793 Lake St., Melrose Park, Illinois (Chicago District) 
*Reg. U.S. Pat. Off. 
‘J 
SALES OFFICES: CLEVELAND © DETROIT © INDIANAPOLIS © LOCKLAND, OHIO © MILWAUKEE © NEW BRUNSWICK, WJ. © WEW YORK © PHILADELPHIA © ROCHESTER © ST. LOUIS 
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Move costs the right way 

with —s 
Spinning="4 
_ Fabricating 








Send For This 
Check List |) jgom ~ Feo 
of Ideas P 

and Methods 


| 
{ 
il 
vi 
‘ 
Hed 
My 


a ——— = 


There’: nothing static about Spincraft spinning and 
fabricating. It gives you a most flexible approach te design 
and production — whether quantities are large or small. 
Best of all, Spincraft methods eliminate high tooling costs; 
gain weeks of time; save many, many dollars. 


The scope of these abilities and facilities in all metals 


is highlighted in a new reference book that points the way 
to far greater economy in the production of many parts or 
products. Here is a source of practical how-to-do-it ideas 
plus solid engineering facts that is yours for the asking. 
Send for your copy of the Spincraft data book, now. 


4139 ia ea dae 


Heretofore khown as Milwaukee Metal Spinning Co 











The MIRA never needs to be 
pointed, yet it draws continu- 
ously a line of 


constant width. 


How? A_ unique 
flat lead .012 inch 
thick. 








No Sharpening 


WiTH THE MIRA PENCIL 


® Lead: automatically fed 
Cannot be broken 
superior quality— 
available in: 
HB H 2H 4H 
® No graphite dust 
® Choice of 0.30mm or 0.45mm line width 
| Mira Pencil $3.50 
| Leads (per box) .25 





al ® Prices: 








EVENLINE PRODUCTS 
P. O. BOX 47 + East Side Station * PROVIDENCE 6, R. |. 














NEW SMALL 


SOLENOID 





Mighty mite!—and mighty handy for jobs where s 
is at a premium. That's Soreng’s heW 1 pert arso 
a-c solenoid. 

The plunger is solid iron... delivering a 4 ounce 
pull at 44" stroke in the constant duty type. Yet the 
entire unit measures only 114” square by 1!" deep! 
Coil is bobbin-wound, and is vacuum impregnated 
to give maximum moisture protection. Terminals and 
mounting brackets to suit your requirements. 

Especially recommended for use in low-voltage 
nen. Can also be furnished to operate reli- 
ably on any a-c voltage up to 115. 

Where can you use this husky little Soreng Solenoid? 
Write today for ideas and suggestions. Address 
Dept. NO12. 


@) America’s Largest Manufacturer of Solenoids 


SORENG MARUFACTURING CorPORATION 


ain Plant — 9555 Eden G Schiller Park, Ill. (Suburb of Chicago 


Bronc 7 Plont - 





St@pe St., Fremont, Ohio 
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THE LIMA ELECTRIC MOTOR CO. 


2 | 


e 
38 


install them 
AND FORGET THEM... 


Oe asd tet 


You ask: Is the 
valve trouble-free 
and long-lasting? 
Cash-Acme Type B 
valve is. 20 years 
ago it was devel- 
oped as a pressure 
reducing and reg- 
vlating valve you 
could trust. Thou- 
sands of installa- 
tions since have 
proved it does the 
job—no need to 


worry. 





Single-seated direct- 
acting Type B, for 
water, air, steam, oi! 
end gas. 


CASH-ACME Boone 
sizes. 


TIA CLL ak your Mill Supply 








Representation in principal cities 


HIET DR ® MOTOR 





ae" 


(etna 


2325 Findlay Road ¢ Lima, Ohio 








A. W. CASH VALVE MANUFACTURING CORP. 








6662 EAST WABASH AVENUE DECATUR, ILLINOIS, U. S. A. 
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A 46-page flat-open 
ing, flexible-bound 
Reference Book that 
should be in the hands 
of every Engineer who 
specifies or uses 
Bronzes. Due to the 
cost of preparing ond 
producing this useful 
book, we can only 
send it to those who 
request it m writing 
on their business letter- 
head — or of course 
those who fill-in and 
mail us the coupon at- 
tached hereto — and 
remember, there's over 
41 yeors’ “specialized 
experience” behind us 
in casting Bronzes 


Here's . 
, the Book’ 
you've been waiting 
fOF.... 


American Manganese Uronze Ce. 

4705 Rhawn Street, Holmesburg, Philadelphia 36, Pa. 
Please send me a copy of your latest 

“Reference Book of Bronze Casting Alloys” 

Mr 
Firm 
Title 
Street City Stete 





















































RC Oe aR 
Do You Have this Data 
on HydrOILic Pumps, 


i Valves, Fluid Motors 









Here’s a natural application for Driv-Lok 
Pins. Many satisfied customers are using 
them as hinge pins for doors, covers, 







guards and miscellaneous swinging or 
pivoted components of their products. 
Merely drill uniform hole, use pin with 
half - length grooves 
which lock in one 


















Cc 4-waYy VALVES 


a4" HYDROI! 
- Pe 
























HYDROILIC Fluip MOTORS part and permit 
free rotation of As 
other part. st: 
ecomseess ¢ tic 
DENISON wvpRorLic PUMPS Each application suggests count- 
ve} a less others. There are types un 
and sizes of DRIV-LOK Pins to sp 
fit them all. Write for Catalog. sp 
723 Chauncey Street, Sycamore, Illinois 
DENISON WIGH PRESSURE PUMPING UaITS _ 
: Orn 
« a Mon oie Pumps 
i . be "Ae 
j  Gies 3) 
e : ; Eyed . ‘z | 
You'll find better answers to almost every 
hydraulic circuit need in the big line of 
HydrOILic Valves, Pumps, Fluid Motors and 
similar equipment. Designed for high pressure 
usage, they give added dependability for any | 
pressure range. Your files aren't complete with- | = . 
out these up-to-date bulletins. We'll rush the rast abd 
ones you want promptly, without obligation. alta’ 
Write today! j ar ald 
The DENISON Engineering Co. | turned out to be worth it. W's goed besiness to do 
1157 Dublin Rd., Columbus 16, Ohio | Because, riot long after that bridge business with EARLE. 
| was put into operation, ordersfor sata, 
sof ailltypes, large and small, — 
; foie . ‘to come in from that area © 
id continue to come in today. 
DENISON | Emre viene toy AS 
tmay ha ag Be mS : 
tn Olhics | | EARLE GEAR & MAGHINE SOG Seta? 
a - €O,, 4707 Stenton Ave, Phila; = = = 
| Ra. “al os . ae eg 
pa. Beer an SSS aie ta eae i et Aw a oe — ee 
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HIGH SPEED .. . FULL LOAD 


on every cleaning job. 


Kleenmaster, the world’s largest vacuum cleaner, is powered by A-C engines. 





Again Allis-Chalmers engines prove their ability to 
stand up and take it under extreme operating condi- 
tions. 

Users everywhere praise the efficiency of these 
units. For some, it’s their steady lugging power at slow 
speeds that counts. Others require continuous, high 
speed operation over long, sustained periods, and get it 














4 CUTS costs 
a ~ 41%! 


casting of oil 


The clamp 
pictured above was made for J. & S. Tool Compony's 


hardening tool steel 
jaw clamp. Formerly 7 different time consuming 
expensive milling operations were Mecessory . . . 
vatil INVESTMENT CASTING engineers plonned the 
very same port for production by the Investment 
Casting process at a 41% saving! Our engineers ore 
ready to do the same for you—on tool, equipment 
or machine parts. Any quantities considered. 


SEND FOR LITERATURE 


INVESTMENT CASTING CO. 


319 Chestnut Street @ Newark & & &. 
Precision Castings 
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LLIS:CHALMERS 


ALLI DIVISION — MILWAUKEE 1, U.S.A. 


' 
j 
| 
| 
| 


— 30,000 hours and more without major servicing. 


Production-line built, their first cost is low — so are 
operating costs and upkeep. Service facilities are na- 
tionwide. Five sizes — 15 to 110 hp. Accessories to fit 
various applications. Choice of fuels. Our power engi- 
ners will gladly help you select the unit for your re- 
quirements. 







i" ALINZE 


SUB-FRACTIONAL HORSE POWER MOTORS 








Cxeeee reer eee 


Cerri 





Heinze Blowers 


For large photo darkrooms, laboratories, refr geration units, air con 
ditioning equipment, furnace draft boosters and similar equipment 


For cooling electronic tubes in transmitters, induction heaters and 
diathermy equipment 


For advertising displays and many other uses 
Battery-operated for cars. trucks, boats and other portable installations 
VARIOUS MOUNTING DEVICES 


The Heinze catalog describes all types in detail 





: Heinze Electric Co 


685 Lawrence Street 
329 














MISCO }x2ci!°" CASTINGS 


LESS STE 


oF ee MICROMETER TOLERANCES 










“Sealol CB: 


THE COMPLETE 
MECHANICAL SEAL 


SINGLE UNIT 
CONSTRUCTION 


NO SEPARATE 
PARTS 


fe-littiaiattliMmathittat 


@ Complete mechanical seal in one package 
® Corrosion-proof materials 

@ Factory-assembled, factory-tested 

e Lapped running faces fully protected 

e Compact... requires minimum space 


Typical 
internal 
mounting 





TikticlitchitcliMea st hitless 


® Hand assembly . . . no press fits 

® No special tools or skill required 

® Quickly, simply installed as a unit—no loose 
parts 

® Fits accurately without precision machining 

® Running faces protected—cannot be damaged 
by mishandling 

@ Internal or external mounting 


Operation Features 


e Permanent sealing—no packing to adjust—no 
scored shafts 

®@ ‘Sealol” balanced-pressure design—maximum 
seal life 

@ Seals wide variety of liquids 

@ Minimum frictional drag—low torque 

@ Pressuies in excess of 100 psi... speeds to 
10,000 RPM 


pa a aac 
“Sealol” CB Seals are recom- 
mended for pumps — water, 
oil, boiler feedwater, gaso- 
line, aviation fuel—for com- 
pressors, gear boxes, washing 
machines, etc. For “Sealol” 
Drwg B-7100 giving complete 
dimensional information and 
for engineering recommenda- 
tions and bulletins, address 
Sealol Corporation, 45 Wil- 
lard Ave., Providence 5, R. I. 

















This intricate casting is used in the pro- 
duction of automotive generators and 
starters. The adoption of precision 
castings resulted in a cost saving of 
94% on this port 


This stainless steel pickup finger is on 
excellent specimen of a Miscw Pre- 
cision Cast part. Misce possesses 
impertant advantages for the quantity 
preduction of pieces such as this, 
which are intzicate from beth desiga 
end dimensiona! standards. Misco hes 
superior quality alloys te fit your 
need; high strength hardenable, wear 
resisting, heat and corrosion-resisting 
steels. Misco has extensive technical 
experience and adequate facilities te 









ROTOR WINDING PICKUP 
FINGER 


Alloy: Miscrome 5 


Weight: .24 oz. 
(A-SJ Type 440 Modified) 












assure prompt delivery. Misce Preci- 
sien Castings can be adapted te your 
preducts and manufacturing demands. 
Investigate the Misce Precision Cast- 
ing Process for low-cost processing of 
hard-te-make metal parts in metals 
and alleys that must resist heet, 
abrasion and corresion. Our Engineer- 
ing Depertment is ready te assist with 
your design, manufacture and material 
problems. We solicit your inquiries. 


PRECISION CASTING DIVISION 


Michigan Steel Casting Company 
re fi 1999 GUOIN ST DETROIT 


MICH 


One of the W 
of Heat and Corro 








nt } Se bee, Se 6- -3/4" be i r, each 
ok sins ab« ) pace of ght al ata, presenting 
parce hance accul ste aan essen tial lata for the student, engi- 
neer, technical worker and business man 
Architecture Radio Sueveptog Tables 


Home Heating Television & FM Tr «-L~g Tables 


illumination Electricity. AC Metallurgy 

Electrician's Data Electricity, DC Anat,ue 

Builder's Data AC motors and Chemistry 

Lumber Data Generators Hiehway 

Air Contesting Transformers. Engineering 

General Relays. Meters Mech. of Materials 

Stes Tables Hydraulics Pwr. Trans. Mchy 
Surveying Ther ~edyn. Tis & 

Chemical Tables Mech. Drawing Charts 


Machine Design 


Gen'l. Chemistry 
Machinists Data 


Phys 4 Thermodyn 
Reinf. Concrete Dat 


Building Constr ae Data Phys * Org. Chem. 

Write for FREE Catalog ver 200 listings.) See for yourself 

how helpful LEFAX can he t ¥ Send $1. for each book, or $5 
wo any #t ooka liated ¢ 

LEFAX Dept. PE- 6 Philadelphia 7, Pa. 











FOUR TYPES OF- 


WOVEN BRAKE LINING 


COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


sizes 1 1/2 x 5/32" through 4 x 3/8 
LARGE CAPACITY (10,000 ft. pe 
LONG EXPERIENCE (since 1927 
SPECIALISTS IN SHORT RUN ORDERS 
WE INVITE YOUR INQUIRIES 


OS OUTHERN FRICTION MATERIALS CO. 


aon Se oS 2 ee eee Pee ee 
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LOEWY MOTOR Rolls 5 ton Billets 


Once again Welco-built Special Torque Motors demon- 
strate that they begin where stondord motors quit. 90 of 








Starting from scratch Welco is 


prepared to design and build motors to these power laden monsters in a bank drive the steel mill rolls that 
your specification. Please write us your requirements. handle 5 ton billets. Built for Hydropress, Inc., New York, they are the first 


THE B. A. WESCHE ELECTRIC CO of their kind made in the ti. $A. They ore totally enclosed, fin cooled, A.C. 
1620-1628 VINE ST., CINCINNATI 10, OHIO —_—"ee phase, 50 cycle and operate at 150 RPM. 














READY FOR 




















SERVICE... 
Diefendorf was an Tourek’s quality Ball Joiots 
‘ | f meet aume ~—~——" 
act > e thed design, improve: 
ac eee ry ucer tor — ouenen. ead hewes A...™ 
; ; “ costs result from specifying ' 
the I I l itar ) Tourek Ball joints the 
» oaly recognized standard 
throughout t h F pn Py 
war period — Now éalivery. 
again-— Diefen- Tourek's precision counter- 
LL: ° ™ suak steel pipe plugs are 
dorf skill is ready accurate, high strength, and 
. : economical - resulting in the 
for service on all highest quality at costs which 
are competitive to old style 
types of gears, all plugs ; 
ateri< x ze Stock sizes, available with 
mate rials, all SIZes. Nationa! Pipe | or 1 Seal 
ds are: 4", **, sd 
< 7 ae k ead 1". Also Sesilable oa 
N pec ification wor | order in alloy steels, 
juminum or brass im sizes 
only. ap to 2%" diameter. 
Modern high speed single 








nee Screw Machioce 
CORPORATION cape 


Your requirements, up to 

2%", are made with uimost 
920 Ww. Belden Avenue Precisson, and with prompt 
est delivery assurances. 


DIEFEND RF end 6-spindie automaucs — 
together with compicte sec- 
@adary equipment, weclud- —_ —— 
ing grinding and brazing — : y Y 
GEA plus 50 years’ experience, X © J 
. Set 
assure you “The Best ia 








= - Syracuse, New York 


) =. ‘ i TOURE 
D y F F EF N 0 :O: a c - " gest apes — — O04, 
Literaruee at \ 
h*¥a —_ 








Comprehensive fete om omy 
of Soret preter sem seme + 


or -eqee! wre ter rer 
now. 3. 1, TOUREK @FG. CO 
201 W. leh Se Crvage 50, 
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Design Engineers Look to Lewellen 


e « 

aM d 
Design engineers know that the dependability of a variable- 
speed transmission or variable-speed motor pulley incorporated 
with their machines is FIRST in importance. Take the machine 
+) illustrated as an example. Here Lewellen Variable-Speed 
Motor Pulleys are dependable because: 1—Both discs 
move exactly the same distance in opposite directions. 
a 2—Perfect belt alignment is maintained. 3— 
V-groove sheaves can be used on machine driving 
shafts. 4—Maximum power is transmitted without 
excessive belt tension. 5—Infinite speed range is mounted 
direct on motor shaft. 6— Adjustable while running. 
7—Speed remains constant at any speed wanted. 








TWO LEWELLEN VARIABLE-SPEED MC7OR PULLEYS 


are an integral part of this Nash Automatic Bobbin Refinisher—a complete 
machine for refinishing the flanged spools used in the synthetic yarn industry. 


LEWELLEN 


Write, Phone or Wire Lewellen Mfg. Co., Columbus, Ind. 














May. WE do these things for YOU? 


Perhaps our modern facilities and 
capable personnel can deliver 


values you are seeking, such as 






WHEELS, HUBS, for 
SPINDLES & AXLES 
Example 


DROP-FORGINGS 


COMPLETE & SUB- 


ASSEMBLIES LIGHT GAGE MANUFACTURE 


STAMPINGS ANY SHAPE ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder Helpful, Informetive 
LM WILLIAMS & CO., The Drop-Forging People’ BUFFALO 7, N.Y 


pore 





MACHINING 


GREY-IRON 
CASTINGS 




















SPECIAL Here is 
ROLLED’ a FRAME ASSEMBLY VERSATILE SLIDE RULE FOR COMBINED 
+ th etude for TRUCK COWL VEN- STRESSES, AND OTHER CALCULATIONS 


TILATOR A new type slide rule is available which makes combined stress calcu- 
lations simple. Principal stresses, maximum shear or normal aod 
We Invite shearing stresses on any plane for members subjected to bending and 
axial loads in combination with torsion are quickly analyzed. This 
WHEELS for Your Inquiries slide rule is also extremely useful for determining trignometric fune- 
AGRICULTURE & INDUSTRY tions, and solving problems in triangulation, proportions, vectors, 
kinematics, and other engineering subjects. No engineer, designer or 
student should be without this valuable tool. Introductory list price 
is $3 for the slide rule and manual. 


also 


———— — — ———— MAIL COUPON — — — — — — — — —- 


PEDCO P. O. Box 7012, Roseville Station, Newark 7, N. J. 


FRENCH & HECHT Enclosed is $3.00 for the PEDCO slide rule and manual 
DIVISION NE hd6 660.60 0Nbd ted 600 CeNEEA c 0650 0t0s eESES OS 


KELSEY-HAYES WHEEL COMPANY Address .. 














1688 42 toast Kiver Street, DAVENrUKI, 1IUWA 
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PROFESSIONAL 
SERVICES 








GEORGE H. KENDALL 


Consulting Mechanical Engineer 

Com Reduction Studies: Process or Product. 

Redesign bxisting Vroducts tor Greater Pretit. 
Trouble Shooting Mroduction, Design, Cont Problems, 
Specialist Automatic Mach ners, Vrocesws, Controls, 
New Devetopments, Patent Studies, Investigations, 

New Products & Vrocess Engineering Studies 
P. O. Box 7z (hat. 1923) Tel. lrarien 5-1504 


om tleight« lear en, tC onmeeth wt 








NEW YORK 
TESTING LABORATORIES, INC. 


CHRBMICAL, MECHANICAL, BLECTRICAL 
METALLURGICAL ENGINEERS 
ANALYTICAL CHEMISTS, PUYSICISTS, X RAY 
Analysis. Tests of all Materials and Products, Mlant 


and Field Services in Special Measurements of 
Stress, Sound, Vibration and other, Consulrants in 
Litigation and Trocess Engineering and Design. 
8A Washington Sr New ¥ . xy 








W. A. PATERSON 


Caovanitina Enainecr 
FRACTIONAL HP MOTORS 
Flectrical andl Mech. Design. or Development, 
Traduction, Application, Specification Procure- 
ment, Trouble Shooting, In.pection and Laboratory 
Testing of Standard or Special Electric Motors, 
Generators and) Dynamotors. 


1279 Cartiste Ave. Racine, Wis. Tel 2-4254—4.1078 











SKINNER, HARLAN AND IRELAND, INC. 
Consulting Engineers 
Specializing in Magnetic Materials and 
Their Application 


Office and Laboratory Indianapolis 7, Indiana 








SEARCHLIGHT 
hy fog gle), | 


(Classified Advertising) 


EMPLOYMENT ° BUSINESS 
EQUIPMENT — USED or RESALE 


OPPORTUNITIES 


UNDISPLAYED RATE 
$1.20 a line, Minimum 4 lines. Count 5 average 
words a> a line PestTIONs WANTED «ull or 
part time -arariedd ecimplosment onl), % sbove 
rates, In ad ane 
ROX NUMBENRS—Care of publication, count as 1 


Line. 

DISPLAYED RATE 
Rate: $10.50 per inet ter af! advertising ar than 
centract) Coutract rates on request AN VER 
TISING UNeth: 7%" on one column, 3 Benn 
80 inches—to a pace 














EXCELLENT OPPORTUNITY 


Junior hydraulics engineer to assist chief hy- 
draulic engincer with large manufacturer of tractor 
equipment and heavy excavating machinery State 
fully educational background and experience, draft 
status, and salary expected. Location southeastern 
Wisconsin. Write, 


P-8229. Product Eng'neering 
S20 N. Miehigan Ave... Chieaen 11, ™m 














REPLIES «Row No.): 
NEW YVORK: 820 W. §2nd St. (18) 


CHICAGO: 520 N. Michigan Ave. (11) 
BAN FRANCISCO: 68 Post Bt. (4) 


Addresa to office nearest you 








SELLING OPPORTUNITY OFFERED 





ing handled, 


ENGINEERING SALES Representatives 
wanted in principal cities to handle com- 
plete. quality line of air and hydraulic cylin- 
Gera. Write in confidence atating lines now be- 
territory covered and references. 
Ledeen Mfg. Co., 1600 S. San Pedro St., Los 
Angeles 15, Calif. 















(Continued on page 334) 
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JUST PUBLISHED! 


\ An outsta tanding refe 


; phases © 
 Gesign, tooling m8 


TITS Handbook brings you the most 

moderna, authoritative data on t 

design, fabrication,’ mamtenance and 
economical use of tovls and machinery used 
in industry. Of impertance to anyone con- 
nected with mechanical processing of finished 


products, tt covers product design and cost esti- 
mating. the economical selection of machines, 
processes and touls, the analysis and improve- 
for 
Use 

wher- 
ever possible and practicable, on standards estab- 
lished by the government. the professional associa- 
tions, and leading industrial companics throughout 


ment of set-ups and o, erations Consult it 
rules, formulas, procedures and useful data. 
it with complete confidence; data are based, 


the country. 


TOOL ENGINEERS 


HANDBOOK 


anning, © - 
of pla . 









American Society of Tool Engineers 
Frank W. Wilson, Editor-in-Chief 


Written by 144 authorities in the field, 
this massive reierence has been checked 
and double-checked tu insure accuracy from 
cover to cover. Ilere are the complete 
authoritative answers to problems you meet 
frum day to day—brought to you in com- 
pact, easy-to-find form. 


More than 2000 pages! Over 1500 i!lus- 
trations! Hundreds of tabies, charts, 
keyed diagrams, symbols, definitions, 
equations, etc. 


A amall selection of highlights selected 
at randum to illustrate the scope of this 
Handbook : 


—Drenerihes of machines, cutting tools, 
tesihokiers, Matures and operations ip pre- 
cision production boring 

—Tucholes all new techniques and procesace of 
recugnize] acceptance inching lowder 


Metaliurey. ltnveetment Casting, I'lastic 
Joining of Materials, ete 

—Comentional tables of feet« apeeds and 
cuts modernized to bring them Into line with 
Istext cutting-too) materials and cutting 
ractices. 


ents, process-wise, such topics as Master 
Mold (Casting, Superfini-bing, Horery Swag- 
ina, Sheet and strip cold rul! torming, Die 
Hlobbing, etc, 
—merm err 
- hinahiitrys. 
—Dixruse welding, gluing and mechanical 
joining of materials. 


phase of metal cutting and 





Partial Listing of the Hand 
bouk’s 115 Big Sections 
which Cover Tool Engincer 


ing from A to Z: 


Job Plonning ond Control 
Smal! Tools Planning ond 


Control 
Gercrol Structure 
Properties of Metals 


Propertics and Workobil- 


ity of Plastics 
Plostics Forming 


Inspection Equipment ond 


Methods 
Investment Casting 
Milling 

Shrinkoge Fits 
Brooching 

Engine Lothes 
Power Bondsowing 
Geor Shaping 
Jras ond Fixtures 
Thread Cheosing 


Pressworking of Metal 
Allowances ond Toleroncet 


tor Cylindrical Fits 


Stotic and Dynamic Bel- 


orcing 

Shot Peening 
Punches ond Dies 
Drilling, Reoming 
Counterboring 
Mechoncs, Physics 
Mathemetics 


ond 
end 











Mail Coupon for 10-Day FREE Examination 





McGraw-Hill Book Co.. 330 W. 42nd SI.. N.Y 


s Y 
Send me the A. 8 T Es Tul. ENGINEERS HAND HOOK for 10 dass eam 
Dation op approval. If the book proves setisfacters 


i will remit $2.00 @ 16 


days, aud $3.08 manthiy until $15.00 is paid. inberwiee. | will return the 


Ieetpaid after 10 dayn. (We per for delivery if you remit Gret payment with 


this coupon. Same return privilege.) 


ee 
Zz 
5 
°® 


This offer applies to U. &. only. 


\cIDa aba Gen EDGED anaenanasasanasananal 


ercceccesess FE 


12-50 








SEARCHLIGHT SECTION 





manufacturing process. 


Attention: Chief Engineer 





DESIGNERS FOR HOME APPLIANCES 


The Engineering Division of The Hoover Company, world 
wide manufacturer of home appliances, fractional horse- 
power motors and commerciul die castings, invites corres- 
pondence with experienced and capable mechanical de- 
signers interested in a position with a company with an 
assured future. Design experience on home appliances 
desirable but experience on other mass-produced light 
mechanical devices may be suitable. Design problems en- 
compass use of die castings compression and injection 
plastic and rubber moldings, metal stampings and other 
Complete Icboratory and experi- 
mental shop facilities of a research and development group, 
numbering over 140 people, available to supplement de- 
signers’ work. Interviews may be arranged. Address reply to: 


THE HOOVER COMPANY 


NORTH CANTON, OHIO 








RESEARCH AND 
DEVELOPMENT ENGINEERS 


MECHANICAL, ELECTRICAL, 
and ELECTRONIC ENGINEERS 
and ENGINEERING PHYSICISTS 


Excellent positions on experimental 
research and development projects re- 
lated to intricate electro-mechanical 
and electronic devices. 

Men with advanced degrees or equiv- 
alent experience may qualify for per- 
manent positions in our laboratories in 
New York State. 

Give full details of education and ex- 
perience indicating age and marital 
status. 


P-7893, Product Engineering 
330 W. 42 St., New York 18, N. Y 


MECHANICAL 
ENGINEER 


With design and plastic engi- 
neering experience for progressive 
Central Ohio firm engaged in the 
manufacture of advertising spe- 
cialties. Fine opportunity for young 
man having technical background 
and some previous experience. 
Give full details of education and 
experience indicating age and 
marital status answering to 


P-8324, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 


WANTED 


MACHINE DESIGNERS 


A large middle west machine ‘ool builder 
requires the services of several capable 
machine tool designers with a technical 
and practical background. Splendid oppor- 
tunities available for qualifiea persons. 
Give complete details of self, education, 
experience and salary expected. 


P-7908, Product Engineering 


330 W. 42nd St., New York 18, N. as 








WANTED 


Machine and Equipment Designers 


With experience by well known machine tool 
builder located in a progressive New England 
town Extensive engineering program under way 
Give full details of backgrourd and experience 


Engineering 































P-8332, Product : 
pW. 42 St ew York 18, N. ¥ 
REPLIES ( Be Vo id sx to rea vou 

VEW YORK: 336 W. 42nd St 18 
CHICAGO mm N Wichigan Are 11 
SAN FRANCISCO: 68 Post St ‘ 
EMPLOYMENT SERVICES 
SALARIED POSITIONS $3,500-$35,000. If you 
ire onsidering a new connection commun! 
i wit ed We offer the orig 
p t service (40 years 
I gn reputation). The pre 
lure f eal standards, is ind 
lualized to your personal requirements and 
Vel s vertures wit ut nitiative on your 
par You lentity vered and present pos 
tion protected Send only name and address 
for details. R. W. Bixby. Inc., 268 Dun Bldz 
Buffalo 2, N. ¥ 
SALARIED PERSONNEL, $ )- $25,000. This 
onfidential service established 1927, s 
geared to needs of high grade men who see k 
a change of connection under conditions assur 
ing if employed full protection to present 
positier ‘end name and address only for 
detaiis Persersi consultation invited Jira 
Thayer Jennings, Dept H 241 Orange St 


New Faven, Conn 
POSITION WANTED 


PRODUCT DESIGNER: engineering executive 


20 yrs. design & development experience on 
small electro-mechanical devices Several 
patents Tool & production expertence Now 
Ch. Eng. of med. small plant. PW-7295, Prod 


uct Engineering 
SELLING OPPORTUNITY WANTED 


MANUFACTURERS ATTENTION Are you 
getting your share of business in the Ohio 
Indiana, Kentucky territory including Wright 














WW 


OPPORTUNITY 
TO ADVANCE! 


Here's your chance to get into the ever- 
widening fields of rocket motors, jet 

gi ies, gi control, air- 
craft instruments. Bright, modern plant. 
All inquiries held confidential. 


Teterboro, N. J. 














WANTED 


MECHANICAL ENGINEERS 


For work in large industrial plant in 
western North Carolina. College graduates 
experienced in industrial heating and ven- 
tilation, and air conditioning; machine de- 
sign and equipment design, piping and 
installation and general equipment layout. 
Must be willing to work on the board. 


ARCHITECTURAL and 
STRUCTURAL DRAFTSMEN 


Experienced in industrial building. 


Applicants please state age, education, 
previous experience and salary desired. 
Photograph or snapshot not returnable. 


P-8333, Product Engineering 
330 W. 42 St.. New York 18, N. Y. 


} Field Present volume of business exceeds 
$1,750,000 Experience nine years machine 
| tool sales; ten years maintenance, manufac- 
turing and design. Available January 1. RA- 


8298. Product Engineering 
BUSINESS OPPORTUNITY 


Nationally known manufacturer 
seeks new patented products suitable for manu- 
facture by high production methods Write 
P. O. Box 27312, Chicago, Il 





MANUFACTURERS 
REPRESENTATIVE 


Are you in need of active representation 
of your product in N. Y. State excluding 
the metropolitan area? 


' am well established and calling on 
electrical and radio equipment manufac- 
turers and am interested in a line of stock 
and production items. 


Regardless of the times, representtation of 
your product to the trade is essential. 


RA-8129, Product Engineering 
130 W. 42 St... New York 18, N. ¥ 
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MATERIALS 


Aluminum Alloys. 2, 66, 73-74-75-76, 

211 
Beryllium Alloys 36 
Bimetal 251 
Brass 2, 29, 223, 301, 305 
Bronze 29, 289, 301, 305, 313, 327 
Carbon Graphite 4th Cover, 70-71, 


181, 200, 260 

Ceramics . 45 
Chemicals . 304 
Copper Alicys 2, 29, 36, 66, 223, 
251, 305 

Cork Compositions 23 
Felt 275 
Friction Materials. 193, 240, 255, 330 
Glass 295, 304 
Laminated Metals 66, 282 
Magnesium Alloys 18, 73-74-75-76 
Manganese Alloys 66, 327 
Nickel Alloys 10, 51, 223 
Nylon . 69 


Plastics. 8, 28, 49, 55, 57, 67, 69, 166, 
214, 218, 219, 256, 261, 278, 302, 


304, 316, 325 
Plastics, Laminated 49, 66A, 225, 278 
Platinum Alloys ; . 66 
Plywood . 267 


Powdered Metals 4th Cover, 70-71, 


181, 200, 251, 260 


Rubber & Synthetics 41, 214, 217, 
218-219, 250, 260, 320, 341 

Silicones . 31, 164 
Silver Alloys 66, 223 
Stainless Steel. 2nd Cover, 54, 65, 68, 
168, 262 

Steel 38, 168, 205, 236, 283 
Wood . 66A, 267 
Zinc . 285 

STRUCTURAL PARTS 

Bars 36, 236, 301 


Castings 40, 48, 73-74-75-76, 252, 
266, 284, 289, 307, 309, 312, 329 


330, 343 
Die Castings 16, 26, 166 
Expanded Metals 355 
Extrusions 302, 316 


Forgings. .73-74-75-76, 298, 321, 332 
Metal Powder Parts.. 193, 200, 240 
2 


‘ 


51 

Plates 73-74-75-76, 236 
Rods 29, 36, 289, 305 
Shapes. 2, 223, 289 
Sheets 2nd Cover, 2, 205, 236 
Stompings. . 223, 224, 257, 273, 298, 
302, 312, 340 

Strips. 2nd Cover, 29, 36, 205, 236, 283 
Tubing 2nd Cover, 2, 12, 29, 44, 


73 -74-75-76, 168, 175, 227, 228, 
289, 295, 314, 319, 324 


Wire ....29, 36, 262, 296 
FINISHES 
Paints & Locquers.... 304 
Rust Proofing 199 
MECHANICAL PARTS 
Abrasives 193, 240 
Balls . 226, 294 


Bearings, Bcll, Roller, and Needie 
13, 15, 58, A4, 77, 81, 84, 185, 
196, 207, 215, 230, 234, 237, 
243, 296, 310 
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“How to make a little meta! 


go a long way!” 
















from this much 


by slitting and 
SOLID SHEET 


e-x-p-a-n-d-i-n-g 


to a truss formation 





We make 
this much 


EXPANDED METAL 








A. 


iL 
USE “Semel EXPANDED METAL 


to save STEEL and other critical metals 








When you use PENMETAL Expanded Metal, you use 
solid sheet, slit and expanded to five times its original 
area. Nothing punched out; nothing wasted. You get 
all the metal, increased 500‘, in area, and increased 
too, in strength and rigidity due to the diamond-truss 
formation. Greater area, greater strength, lighter weight, 
free passage of air and light. These are only part of the 
advantages. Ease of handling, and adaptability to a wide 
variety of uses are additional features of economy 


PENMETAL Expanded Metal is made in large and 

small mesh, 112” to 3/16”; 22 gauge to 9 gauge thick- 
ness in carbon steel, stainless steel, aluminum, Monel, 
Inconel, copper and other metals. It is made in standard 
or flattened mesh, is easily fabricated, shaped, formed 
or bent; readily welded by any standard technique; can 
be used unfinished, polished, plated, painted or enam- 
elled, concealed or exposed. Hundreds of different 
applications are in use, and new ones are constantly 
developing. 


Our engineers may be able to suggest ways for you 
to use PENMETAL Expanded Metal to cut costs, 
smcrease production or improve a product. Why not 
tell us your problem and see what we can do with it 


eerie PENN Meta. ComPANy, INC. 
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4 
Precision of temperature con- : 
trol is the basis for uniform < age 
quality in many products. \ ee taeee oe a 
* 5 Typical of the equipment Yarwe s a 
ee AGS which automatically maintains WHS 
L process temperatures within bd 
om Paina - . is 
eR close limits under varying My 
toe load conditions is the Royle Sy se 
a Temperature Contro! Unit oF. Se * 
| Fae Pea Pee shown here! ASS 
pss It is also typical of modern rns eke = 
Pa equipment design that LORD Yo ae 



























products are used to protect Veo 
sensitive controls against de- . 
structive vibration. Note that 
> LORD Flexible Mountings 
beneath each pump isolate the 
source of disturbance; and 
~LORD Flexible Couplings be- 
tween motor and pumps 
accommodate shaft misalign- 
m@ ment and dampen shaft 
vibration. 
In addition to protecting 
accuracy, LORD Mountings 
and Couplings add sales ap- 
peal by making mechanical 
products smoother and 
quieter. Learn how LORD Vi- 
bration Control can improve 
your product. Submit details 
for analysis and recommen- 
dation; or request that the 
LORD representative call. 









ere fis ey al 

= ve 
Vibration-Control Mountings 

ant BonYled-Rubber Parts 


LORD 


“OnDen avec 





IE, PA. 
p. Ltd. 
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Bearings, “Oil-less”. .4th Cover, 70-71, 
181, 200, 260 
Bearings, Sleeve.... 4th Cover, 70-71, 
181, 243, 251, 260, 301, 31 = 

a ae 
Belts 41, 193, 201, 240, 258, 333 
Bolts, Nuts, Screws and Rivets 46, 
52, 55, 63, 177, 187, 200, 203, 220, 
231, 232, 259, 272, 274, 292, 300, 


306, 318 

Blowers ... atans SC 
Brushes .... 304 
gl & Grommets 202, 251, 301 
Chains. . , 72, 248-249, 290-291, 
292, 308, 322 

eee ......224, 265 
a 314 
Clutches. ...42, 204, 258, 290-291 
Collars .. ...265, 318 
Compressors ..... .....258, 323 
Containers ... Die mae’ 258, 312 
Controls das aie eae 
Counters .... om 17 


Couplings, Flexible... 221, 224, 243, 

243-243, 290-291, 292, 294, 336 
Couplings, Hose & Tube 263, 276 
Drives. .6, 42, 201, 250, 290-291, 292, 


323, 332 
Engines. .226, 260, 262. 324, 329 
Fasteners.........35, 45 52, 56, 63, 


73-74-75-76, 82, 177, 179, 183, 
187, 200, 203, 220, 231, 232, 259, 
272, 274, 292, 300, 306, 314, ~ 8, 


28 
ET SE RR 271, 296 
Floats .. . se 


Gages & Instruments. 173, 246, 250 
Gears. ....6, 198, 222, 243. 271, 294, 
298, 317, 331 

Hose..............41, 193, 240, 276 
Hydraulic & Pneumotic. Equipment. .1, 
42, 258, 263, 264, 272, 276, 281, 

286, 293, 306, 310, 318, 328 


Sir ata ee taaigion ed 325 
Serer 331 
Lubricating mannan. 238, 269, 344 
Mountings ...... ; 336 


Nome Plates..... 242, * 280, 302, 322 

Packing, Gaskets, Seols 4th Cover, 
23, 41, 61, 70-71. 181, 191, 193, 
202, 240, 250, 277, 322, 330, 341 

Photographic Equipment oneal ae 


| oh A a eee 318, 328 
iit nak swe wane wna 173, 260 
>See 331 
Power Units...... 226, 258, 264, 281 

293, 306, 328 


Pumps... .27, 246, 258, 264, 281, 286, 
294, 302, 318, 323, 328 
Rings..... 4th Cover, 70-71, 181, 183, 


224, 260, = 
Riveting Machines ............ 293 
| eee k 250 
Screw Machine Parts... .73-74-75- 76, 
312, 331 
Ee ee eee 342 
Sheaves & Pulleys........... »f oe 
ee el 282 
Speed Reducers & Motor Reduc- 
ek 3rd Cover, 6, 216, 243, 
244-245, 250, 271, 327, 331 
Spindles......... 30, 62, 20, 198, 314 


Springs. ..198, 243, 248- 249, 292, 317 
Sprockets NRT ROOTED ES ee 296 
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Testing Equipment... ..195, 246, 250, 
252, 297 
Thermometers ...... ; . 166 
Thermostats ..... ee 
A 212 


Transmissions UN, 244-245, 248-249, 
259, 264, 290-291, 323, 332 

Traps .... See 
Universal Jcints .. 243 
Valves & Fittings 1, 173, 239, 250, 
264, 286, 293, 306, 314, 327, 328 


Vibration Dampers . 275, 336 
Washers 179, 187, 224, 250 
Wheels & Cestors... ; 332 
Wire Cloth. ; 60, 258, 296, 337 
ELECTRICAL PARTS 
eer ee 260 
ERTS ; 53 
Brushes. ... 4th Cover, 70-71, 181 
Clutches . es: 53, 247 
Contacts 4, 66, 66B, 294 
Controls & Control Equipment 4, 


20-21, 22, 43, 668, 181, 208-209, 220 
233, 239, 253-254, 287-288, 294, 
319, 316, 320, 326, 332, 338, 342 


Counters ... 320 
Drives ... 327 
Electronic Equipment sare 297 
Heating Units “a ; 27, 233 
Instruments . a 250, 297 
Insulators ......... 202 
BEE. won nee 306 
Magnets ...... ; 311 
Magnetos 59 


Motors. . 3rd Cover, 19, 20-21, 24-25, 
33-34, 39, 47, 78-79, 163, 197, 
229, 235, 270, 279, 303, 308 310, 


327, 331 
Rectifiers ..... .....20-21, 50 
Solenoids....... 20-21, 239, 314, 326 
Thermostcts.......... 14, 310, 338 
og ce oie 212, 235, 320 
Ee 
Wire & Cable............ 166 
Wiring Accessories........20-21, 210 


DRAFTING ROOM EQUIP- 
MENT AND SUPPLIES 
241, 318, 326, 332, 339 


FABRICATING METHODS 
AND SERVICES 


Extruding .... ee. F- 
Molding. .. 41, 55, 67, 202, 214, 246, 
250, 260, 268, 302, 320, 341 


Pressing ...... ..246, 293 
Riveting . Sone oun . 293 
Shearing . RnR eee ; 298 
ee . 326 
Stamping ............298, 302, 340 
RE ...308, 322 
MED osiccccss .4, 66B, 213, 315 


ENGINEERING AND 
PRODUCTION SERVICES 
210, 213 


BOOKS 


268, 274, 278, 282, 296, 298, 
300, 304, 320, 324, 330, 333 
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Newark 
Fabricat 
Wire 
Cloth 
Parts 


Have you a design or production problem involving 
parts fabricated from woven wire cloth? If you do, 
why not allow us to be your manufacturing division 
for such parts. We have a large department spe- 
cializing in the fabrication and assembly of wire 
cloth parts in production quantities...we are 
equipped to manufacture everything from ventilat- 
ing screens to fuel pump strainers. 


We weave our own cloth and do all the necessary 
cutting, forming, welding, soldering, seaming, bend- 
ing, edging and fitting. You get your parts com- 
plete, ready for quick as- 
sembly. 


May we quote on your re- 
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ire Gloth ¢ 


COMPANY 


351 VERONA AVENUE * NEWARK 4, NEW JERSEY 





quirements? \, 
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AMBIENT AIR IN 


Variations in size of wash load, 
outside air temperature and hu- 
midity ruled out the use of a cycle 
timer for this forced hot air tum- 
bler-type dryer. 

The problem of signaling when 
the wash is dry was solved by in- 
serting an inverse Fenwal THERMO- 
SWITCH unit in the moist air out- 
let duct. When the temperature 
of the outgoing air, no longer 
cooled by evaporation in the 
tumbler, rises close to 
the temperature of 
the heated incoming 
air, the contacts of the 
THERMOSWITCH unit 





Multi-Purpose 
Thermostat 
Detects 


Accurately... 
Instantly 


FORCED HOT AIR TUMBLER-TYPE DRYER 
utilizes Fenwol THERMOSWITCH unit to signal 
when wash is ready for removal. 


_— 
—_— 
— 


close to turn on the series-connect- 
ed pilot light. 

Unique in performance, THERMO- 
SWITCH thermostats fit a wide 
variety of applications. Their acti- 
vating element is the single-metal 
shell that instantaneously expands 
or contracts with temperature 
changes, making or breaking their 
totally enclosed electrical contacts. 

THERMOSWITCH controls may 
pay off for you, too. Send coupon 
below for further details 
showing how they can 
help solve your control 
problems. 

MAIL COUPON TODAY! 


THERMOSWITCH* 


The Precision, Multi-Purpose, Thermostat Control 


wo 





SENSITIVE... but only to heat 


ee a ee 


FREE! Get this bulletin ... see what Fenwal 
A ® Thermoswitch units can do for you. 





—_— 


Just fill in coupon and mail...no obligation. 
FENWAL, INCORPORATED, 212 Pleasant St., Ashland, Mass., 


111 South Burlington Ave., Los Angeles 4, Cal. 
TEMPERATURE CONTROL ENGINEERS 


Name 


Company 
Street 
City 


Position 


Zone State 


I am chiefly interested in the applications checked: 


C) Heating Timing (thermal) Pressure Control (by 
Cooling Humidity Control or controlling vapor 
; temperature) 
i Detection - . 
©) Alarm (over-temperature, © Radiant Heat 
under-temperature) Vapor Level Control Control 


OTHER (Please fill in your special requirements) 


Humidity Level 


Mae eee ee ee ee ee oe ee ee ee ee ee oe 


me Ge SS ee se ee es ee ss 
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Aeroquip Corp 276 
Air Associates, Inc 272 
Ajax Flexible Coupling Co 221 
Alemite . 269 
Allegheny Ludlum Steel Corp 68 
Allen Mfg. Co 274 
Allis Co., Louis 279 


Allis-Chalmers Mfg. Co 19, 37 
Allis-Chalmers Mfg. Co., Tractor 
Div. 329 
Allmetal Screw Products Co., Inc. 220 
Aluminum Co. of America. 73-74-75-76 


American Brass Co 223 
American Chain & Cable Co., Inc. 262 
American Emblem Co. 322 
American Felt Co 275 
American Hard Rubber Co 214 
American Lova Corp 45 
American Manganese Bronze Co. 327 
American Screw Co. 46, 63 
American Smelting & Refining Co. 289 
American Steel & Wire Co 30 
Amos Molded Plastics 67 
Anchor Coupling Co., Inc 263 
Arkwright Finishing Co 318 
Armco Steel Corp 168 
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Packings & Seals) 23 
Arrow-Hart & Hegeman Electric 
Ch . 287-288 
Auburn Button Works, Inc 302 


Bakelite Div. Union Carbide & 


Carbon Corp. 49, 278 
Baldwin Locomotive Works 195 
Bantam Bearings Div. Torrington 

Ce. . 81 
Barnes Co.. Wallace, Div. Asso- 

ciated Spring Corp 80 
Bead Chain Mfg. Co 308, 322 
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Bethlehem Steel Corp 38 
Bijur Lubricating Corp 238 
Blake & Johnson Co 46 
Bodine Electric Co 303 
Boston Gear Works 243 
Brainard Steel Co 228 
Bricceport Brass Co... 29 
Briggs & Stratton Corp 262 
Bristol Co. 306 
Bruning Co., Inc., Chas 339 
Bunting Brass & Bronze Co 301 
Bush Mfg. Co 314 
Cambridge Wire Cloth Co 258 
Camcar Screw & Mfg. Co 46 
Carventer Steel Co 54 
Cash Valve Mfg. Corp., A. W 327 
Central Screw Co 46 
Century Electric Co 229 


Chain Belt Co , 248-249 
Chase Brass & Copper Co., Inc.. 305 
Chicago Thrift Co 242 
Columbia Steel Co 12, 30 
Commerciai Shearing & Stamping 298 
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Davidson Rubber Co 
Dayton Rogers Mfg. Co 
Denison Engineering Co 
Dial Light Co. of America 
Diefendorf Gear Corp 
Dixie Cowdrey Machine Corp 298 
Dodge Mfg. Corp 
Doehler-Jarvis Corp. 
Douglas Fir Plywood Assn 
Dow Chemical Co 
Dow Corning Corp 
Driv-Lok Pin Co 
DuPont de Nemours & Co., Inc., 
E. I. 
Durakool, Inc 
Durez Plastics & Chemicals, inc. 256 
Dy-Chek Co 


(Plestics) 


Eagle Signal Corp 
Earle Gear & Machine Co 
Eastern Air Devices, Inc 
Eastman Kodak Co., 
Photographic 

Eaton Mfg. Co., Foundry Div 
Elastic Stop Nut Corp. of America 56 
Elco Too! & Screw Corp 
Electric Auto-Lite Co 

Electric Boat Co., Electro Dynamic 


Alloys Div., 


Brake Shoe Co 
Electro Dynamic Div., Electric Boat , 


Electro Machines, Inc 


Etching Co. of America 
Evenline Products 


Farr Co. 


Airfiex Co., Inc 


Federal Bearings Co., Inc 
Federal Mogul Corp. (Equipment) 251 
Federal Telephone & Radio Corp. 50 


Fenwoal, Inc. 338 
Formica Insulation Co 66A 
French & Hecht, Inc 332 
Fulton Sy!phon Div., Robertshaw- 
Fulton Controls Co 32 
Garrett Co., Geo. K 224 
Gast Mfg. Corp 258 
Gates Rubber Co 201 
General Electric Co., Apparatus 
Dept. 20-21, 27, 33-34, 43 
General Electric Co., Chemical 
Dept., Plastics Div 55 
General Electric Co., Silicones 
Chemical Div. 31 
General Industries Co 270 
General Plate Co 66 
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You'll get them with a 


Bruning Whiteprinter 


Copy your drawings, records, and 
reports exactly and economically 
with a Bruning Whiteprinter. You'll 
get crisp, smudgeproof, errorprool 
and fast! 

Just place your original on a sheet 
of Bruning Whiteprint paper and 
insert both into the Whiteprinter. 
Within seconds, out comes an easv- 
to-read, completely developed post- 


copies at low cost 


five print. 


You can make an unlimited quan- 
any size up to 42” 
wide by any length —in black-on- 
white or any of 20 color combina- 
tions. They come out flat. dry. 
eacked. The last copy is as clean and 
sharp as the first. Five models offer 
a complete range of capacities. 


tity of prints 





Avoid installation troubles with a Bruning Whiteprinter. It is mobile 
requires no plumbing, no exhaust duct: you need only connect it to your 


electric supply. 


Get the top-quality copies you want. Get them inexpensively and on time. 
Get a Bruning Whiteprinter! For full description, send coupon or write 
Charles Bruning Company, Inc., Dept, A-120, 100 Reade St.. New York. 





RUNING 


coc-r 


PERFECT PRINTS WITHIN SECONDS 


HITEPRINTERS 


CHARLES BRUNING COMPANY, INC.” ~~ 


7 Dept. A-120,100 Reade St., New York, N. Y. Offices in principal cities 
| Please send me free Booklet A-1056 describing the Bruning Whiteprint Process | 
| Name 
| Company Position | 
Address | 
| City Zone State 
be ee SP SD GS SD SEED GES ED GE ED GE GEES SEED GED GED GED GED GED nD <utD Gm EES eaneD eEnD eau ui eam Gm ites ./ 
1950 22 
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| 
I ? General Radio Co... jue ae | 
| | Geometric Stamping Co ... 340 
Gering Products, Inc . 316 
I Gibson Co., Wm. D 62 
’ | Goodrich Chemical Co., B. F. 
Pree 8 
| Goodyear Tire & Rubber Co. 
(Mech. Goods) . 4) 
| Graphite Metallizing Corp . 200 | 
| Gray Iron Founders’ Society Inc.. 307 
f, Great Lakes Screw Corp :; 46 
vy | 
f [ Hannifin Corp. .... ...293, 306 
| Harper Co., H. M , 46, 231 
j 1 Hartford Sieel Ball Co , . 294 
Hart Mfg. Co...... ee 
a t _ oy Heim Co. ...... 5 dcr a 
Heinze Electric Co... . 329 
Herbrand Div. of the Bingham- 
..- When this part was converted from gumonnd om, «.. 298 
Hitchiner Mfg. \ (M 
a casting to a GEOMETRIC STAMPING! | ee Oe 
Hoover Boli & Bearing Co.. 196 
Howell Electric Motors Co 197 
ee : Hyatt Bearings Div., General 
Reduction in cross-section, Motors Ccrp. .... = _ 77 
made possible by conversion Hydraulic Equipment Co 286 
from casting to stamping, 
reduces the weight 25% 
_ though steel replaced —— 998 
EE Indiana Steci Products Co...... 311 
Inland Steel Co.... — | 
International Nickel Co., Inc. 
| ee ; . = 
Internationol Nickel Co., Inc. 
NICKEL ALLOY ; cae 
Investment Casting Co......... 329 
These important savings resulted immediately when | 
steel stampings by Geometric were substituted for alum- | Jelliff Mfg. Corp., C. O... . 2% 
7 : , ? : . . . Johns-Manville Corp. (ind. Fric- 
inum castings in the fabrication of this marine engine part. tion Materie's) . 255 
But that was only the beginning — additional profits | a = (Packings). joa 


came later through reduced machining and shipping costs. 


In order to price your product competitively and still tame Mie & Chendet 


, . ; . 2 Ty a Stale 
,, © yr € - -7 > . Cv ° 
make a profit, you may want to con ider redesign W hy hae af oes Shed Shh eka 
not let Geometric engineers review your present Castings cctapa ale MOE ee 


to determine which ones can be made better, lighter and 


at lower cost by converting them to Geometric Stampings? 


Lominoted Shim Co., Inc. (Lam- 


| 

Kunkle Valve Co..... a aisha 
No obligation, of course. | 
| 


2 ree 282 
Write today for free booklet-—“‘Geometric Craftsmanship”. — Mfg. eatin a ae 4 
Lima Electric Motor Co sons Oe 


Union Carbide & Carbon a 315 
> eae 277 

4 ear rer - 13 
Lord Mfy. Co..... . 336 
Lufkin Foundry & Machine Co... 271 


GEOMETRIC 


1120 E. 200th Street 


STAMPING CO. 


Cleveland 17, Ohio McGill Mfg. Co., Inc........... 234 


McGraw-Hill Book Co., Inc..... 304 








| Linde Air Products Co., Unit of 
| 
| 
| 
| 
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Mallory & Co., Inc., P. R 4, 668 
Marlin-Rockwell Corp 237 
Marman Products Co. Inc 265 
Master Electric Co. (Speedmaster) 

3rd Cover 
Meehanite Metal Corp 40 
Metron Instrument Co 25) 
Meyercord Co. (Name Plate Div.) 302 
Michigan Stee! Casting Co 330 


Michigan Tool Co., Cone Drive 


Div. : 6 
Midiand Steel Products Co 232 
Milwaukee Hydropower, Inc 318 


Miniature Precision Bearings, Inc. 310 
Minneapolis-Honeywell Regulator 


Co. (Industrial Div.) 239 
Minnesota Rubber & Gasket Co. 202 
Monsanto Chemical Co 57 
Morganite, Inc. ... 260 
Morse Chain Co 290-291 
Mt. Vernon Die Casting Corp 26 
National Leck Co 46 
National Motor Bearing Co., Inc. 61 
National Stee! Corp 205 
National Tube Co 12 
Newark Wire Cloth Co 337 
New Deporture Div. of Gen. 

Motors Corp. ... 84 
New Hampshire Ball Bearings Inc. 296 
New Jersey Zinc Co 285 
Nicholson & Co., W. H 202 
Ohio Gear Co... 317 
Ohio Seamless Tube Co 44 
Ohmite Mfg. Co..... 253-254 
Oilgear Co. ....... 264 
Onan & Sons, Inc., D. W 324 


Packard Elec. Div., Gen. Motors 


ENR 163 
Page Stee! & Wire Div., Amer. 

Chain & Cable Co., Inc... 262 
Parker-Kalon Corp. . 46, 203 
Parker Rust Proof Co 199 
RAE 332 
Penn Metai Co., Inc 335 


Perkins Machine & Gear Co 222 
Pesco Products Co.—Borg Warner 


RE ae 281 
Pheoll Mfg. Co : 46, 200 
Pioneer Pump & Mfg. Co 302 
Pittsburgh Plate Glass Co., Brush 

rar 304 
Porter Co. Inc., H. K 198 
Precision Tube Co.... 324 
Progressive Mfg. Co 292 


R.B.M. Division of Essex Wire 


| ; 294 
Ramsey Chain Co., Inc 292 
Raybestos Monhattan Inc., Equip- 

ment Sales Div 193 
Raybestos-Manhattan Inc., Pack- 

ing Division ...... 240 
Redmond Co., Inc...... 24-25 


(Continued on page 342) 
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100,000 
MILES... 


ON MINIATURE 
RUBBER TIRES 


Protogrenh courtery of 
Cummins Engine Commoner, lnc. Colweten tnchene 

Tire-shaped rubber packing rings for cylinder liners in Cummins 
diesel engines are small but important. They provide a seal 
between oil and water-a seal that must be perfect whether the 
engine is cold or operating at high temperatures. Moreover, these 
rubber rings must stand up for at least the equivalent of 100,000 
miles of operation. 

These severe operating requirements presented a rubber problem 
withexarcting specifications: resistance to sustained heat-controlled 
swell in oil-exceptional compression quality -precision tolerances 

Continental met all these specifications and produced a rubber 
ring that gives outstanding service in an outstanding diesel engine. 

The successful production of this specialized rubber part 1s 
typical of the complete service in rubber offered 
by Continental. 

When you need molded or extruded rubber 
parts, why not enlist the assistance of Continental 
specialists? 

Let Us Send Yow This Cotalog 
More than 400 standard extruded shapes are listed in 


this engineering catalog. It will be a valuable addition t 
your engineering library. Send for your copy today 


CONTINENTAL 


RUBBER WORKS 


LIBERT 










1982 a 





BRANCHES 


Cleveland Obie * Les Angeles, Colit 

Deyten, Ome lutz Fle 

Detrowt. Mich Memphis Tenn Seon Franmcisc 
a a New York N Y Syrecuse. NY 
Cimcinnet, Ohie av i | 


te Le . 


mdionapeoln ind 


Kensos City, Me, 








len you design 
chanical drives and controls... 





... figure on 
S.S.WHITE flexible shafts 


Just as a slide rule functions as a convenient, effective time- 
saver in solving mathematical problems, an S.S.White flexible 
shaft acts as an efficient, dependable shortcut in working out 
problems involving the transmission of rotary power and 
mechanical remote control. 





The point is, you only need a single S.S.White flexible shaft 
to carry control or power between any two points. It can be 
run along contours, around corners, over obstacles, over any 
distance. 


Figure on using S.S.White flexible shafts for your drives and 
controls. Their basic simplicity and ready adaptability offer 
savings in time and money, simplified assembly and manufac- 
turing operations, and completely dependable service. For 
details, 





WRITE FOR NEW BULLETIN 5008 


It contains the latest inform- 
ation and data on flexible 
shafts and their application. 
Write for a copy today. 


ome Mite mowrranns 





=~ 








DENTAL MFC CO. Dept. D, IO East 40th St. _ 
NEW YORK 16, N. Y. 
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Republic Steel Corp. (Alloy Steel 
Div.) 

Republic Steel Corp. Steel & Tubes 
Div. . 175 

Revere Copper & Brass inc 2 

Reynolds Wire Div., National 
Standard Co 

Richardson Co. 325 

Robertshaw-Fulton Controls Co.. 310 

Rockford Clutch Div., Borg- 


Warner 258 
Rockford Screw Products Co 46 
Rohm & Haas Co 26) 
Ross Operating Valve Co 1 
SKF Industries, Inc 215 
Sandvik Steel Inc 283 
Schatz Mfg. Co 185 
Sciaky Bros. 213 


Scintilla Magneto Div., Bendix 
Aviation Corp. (H. & K. Mag- 


netos) ...... , 59 
Scovill Mfg. Co. 46 
Scovill Mfg. Co. (Industrial Fast- 

eners) 300 
Screw Research Association 46 
Sealol Corp. 330 
Sewall Mfg. Co., E. B 198 
Shakeproof, Inc. 46, 179, 187 
Sharon Stee! Corp. 2nd Cover 
Shenango-Penn Meld Co 268 
Sier Bath Gear & Pump Co 294 
Simmons Fastener Corp 35 
Skinner Electric Valve Div., The 

Skinner Chuck Co 314 
Smith Corp., Winfield H 216 
Sorbo Mat Process Engineers 284 
Soreng Mfa. Corp 326 
South Chester Corp 272 


Southern Friction Materials Co.. 330 
Southington Hardware Mtg. Co 46 
Spencer Thermostat Division Metal 


& Controls Corp... 14 
Spincraft, Inc. ..... er 
Sponge Rubber Products Co 217 
Stackpole Carbon Co 181 
Standard Electric Time Co 212 
Standard Pressed Steel Co. 52, 265, 

318 
Standard Products Co . 257 
Steel Founders’ Society of Amer. 266 
Steinen Mfg. Co., Wm 312 
Stephens-Adamson Mfg. Co 230 
Stewart Warner Corp., Alemite. 269 
Stokes Machine Co., F. J 246 
Strom Steel Ball Co 226 
Superior Tube Co 319 
Taylor Fibre Co 225 
Telechron Inc. 235 
Tennessee Coal, Iron & Railroad 
Co 30 


Thomas Flexible Coupling Co 224 
Timken Roller Bearing Co. (indus- 


trial) ... 15 
Tinnerman Products, Inc 82 
Torrington Co., Bantam Bearings 

Div. 81 
Torrington Co. 210 
Tourek Mfg. Co., J. J 331 
Townsend Co. 259 
Trabon Engineering Co 344 
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| to form these parts... 
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ing Div. 273 \ 
Tuttle & Kift, Inc 233 
Twin Disc Clutch Co 42 | BUSINESS MACHINES 
Tyer Rubber Co 250 





Union Carbide & Carbon Corp., 


Bokelite Div. 49 
Union Carbide & Carbon Corp., 

Linde Air Products Unit 315 
Unitcast Corp. 252 
United Screw & Bolt Corp 177 





Y. S. Graphite Co.. 4th Cover, 70-71 
U. S. Rubber Co. (Royalite). 218-219 


"ELECTRONICS 








U. S. Steel Export Co 12, 30 

INSTRUMENTS 
Van Cleef Bros Inc 260 4 
Veeder-Root Inc. 7 
Vickers, Inc. ; 310 


Vickers Electric Div., Vickers, Inc. 247 





¥ 


Waldes-Kohinoor, Inc. 183 

Wales Beech Corp. 46 .6 > Oe) & 3 

Ward Leonard Electric Co. . 208-209 

Warner Electric Brake & Clutch MACHINERY 
Cc 53 


o.. 
Weirton Steel Co 205 
Welco Motors 331 


lly Se a RR PRECISION INVESTMENT CASTINGS 


Wheland Co. 312 
White Dental Mfg. Co., S. 342 by Mi, teee lS: 
Whitney Chain Co 72 





rd 





ALL PARTS SHOWN ACTUAL SIZE 








Williams & Co., J. H 332 , ; ; . , 
Wirebound Box Mfgs. Assn 312 Business Machines: An intricate Electronics: A brush holder of 
Wisconsin Motor Corp 260 part of alloy steel used on a com-__— brass for a motor with rivets cast 
Wolfe Co.. Franklin C 322 puting machine. as an integral part of the holder. 
Wolverine Tube Div., Calumet & Textile Machinery: A sewing Instruments: Double cam of 
Hecla Cons. Copper Co 227 machine part of 1020 steel cast by phosphor bronze for use on a tele- 
Worthington Pump & Machinery the Hitchiner method. phone switchboard. 
Corp. Allspeed Drive Div 323 
Wyman-Gordon Co. 321 


Illustrated are a few of the parts now used in regular prodtiction 
by prominent industries. Hitchiner customers include many of the 
a leading names in practically every field of American industry where 
small metal parts are used. 





PROFESSIONAL SERVICES The satisfaction of these customers is demonstrated by orders 


for more and more parts which are being designed or redesigned to 
Pl utilize the advantages of the Hitchiner method of precision invest- 
ment casting. 


SEARCHLIGHT SECTION Hitchiner metallurgical and engineering departments have an 
(Classified Advertising industry-wide experience in selecting the correct materials to 
EMPLOYMENT provide the best results, and in working closely with customers to 
Positions Vacant , 334 design parts for the greatest savings obtainable. This is particularly 
ea Obered Yr true in the redesign of an assembly made up of several pieces 
Selling Opportunities Wanted u34 into a single casting. 
Employment Services 334 


BUSINESS OPPORTUNIT' Send us your blueprints for competent advice on your small 
Offered . +4 metal parts problems. 


" HITCHINER MANUFACTURING CO., INC. 


Manchester, N. H. 
Sales Office: 967 Farmington Ave., West Hartford 7, Conn. 
AGENTS IN ALL PRINCIPAL CITIES 
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Shown in the photo is a Hamilton-Kruse vacuum tester 
in the plant of Cans, Inc. 


221 points of lubrication are serviced by Trabon here. Prior 
to the installation of Trabon lubricating equipment 

on this machine, more than an hour per shift was required for 
lubrication. Even then, several points were neglected, 
causing expense and delay in replacing scored sleeves. 


With Trabon on the job. the operation runs 


smoothly and economically, turning out 310 cans per minute. 


Include Trabon lubricating equipment in the design 

of your machines. It will increase their value immeasurably. 
Share in Trabon’s 20 years of experience in 

designing, manufacturing and installing oil and grease systems. 





TRABON ENGINEERING CORPORATION 
1814 East 40th Street @ Cleveland 3, Ohio 


Ae | 
| 





OiL AND GREASE SYSTEMS ore 
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‘You can’t beat the ‘combination of the RIGHT horsepower, the RIGHT 
_ shaft speed, the RIGHT. features all in one compact unit thot you 
can use RIGHT where you want it. It’s the best way and the easiest 
way to select your power drives becouse you purchase one unit, 
handle one unit in your receiving, production, or maintenance 
departments . . Sica ie assem you're ready to go. 
jeveiloble in 
‘thousands and 
thousands of types and ratings (up to 150 HP) give you an enormous 
selection of integrally built power drives from which you can easily 
. gelect the combination of features that's just right for each job. xX 
Open, enclosed; splash proof, fan-cooled, explosion proof . . . 
horizontal or vertical . . . for all phoses, voltages and frequencies . 
in single speed, multi-speed and variable speed types =. . 
_ with or without flanges or other special features . . . with 5 types 
of geor reduction up to 422 to 1 ‘ratio... with electric brakes 
. » » with mechanical variable speed units .. . and for every type 
of mounting ... Master has them all and so can be completely 
impartial in helping you select the one best motor drive for YOU. 
Select the RIGHT power drive from Master's brood line and you 


rw oss! ie” ect simatee cee = 


can increase the saleability of you: motor driven products... f 
improve the economy and productivity a? 
* of your plant equipment. . Pe. . ts 
; . - 4 —_— 
THE MASTER ELECTRIC COMPANY | 
DAYTON 1, OHIO ~ \ , 

















twenty typical GRAMIX —_— that 


save time, money and machining 


—die pressed of powdered metal mixtures . . . 
oil impregnated for self-lubrication 








nickel 0g bronze saddle 
pump rotor oU: bearing 18 
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brass fare token 














record player 2c 


iron pulley Je center post 








contact tip I>: —— 
plate spacer 3h: 








iron hinge 
r eS bracket 
bronze clock’ 7 . | ok | 

bearing ‘he silver graphite | 
) | contact 3c | 


pure copper iron sprocket gear heat-treated | 
contact Jax aoe 2. iron key Zac | 
roller bearing 


retainer 4 
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heat-treated 
drive gear Dhe 











dairy metal 23: 
pump liner blank 





JQ 
iron pump rotor J: | sci 
iron clutch segment 2 he iron ratchet pawl 9 he 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
































